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The purpose of the study was to follow "up 't^a'cher graduates 
after one to five years bf training in a preservice field-based 

science teachers who implement inquiry-oriented activities in their 
classrooms. Field-based activities in preservice pixigrams "involving 
actual teaching and other related experiences ranged from one 
quarter, to five quarters in length. .The preservice experiences were 
organized at^^diffexent levels — elementary, junior high, and senior 
high schools, and in different settings -- urban aiul' suburban. 

Some of the major questions investigated were the study 

of the changes in teachers' views, after preservice training, re- 

garding the appropriateness of inquiry-oriented activities in 

science classrooms, and the study of activities implemented by 
\ - • 

teachers with different lengths of teaching experience. A large 




number of independent variables 'concerning characteristics gf 
teachers, students, schpol administrators, and school setting 
* examined to discern some strong predictor variables. 



. ^The sample was formed of 86 .former graduates w^th full-time 
science teaching positions in the state of Ohio dyring the 1974-75 
school session. This number amounted to almost- 80 percent of all 
the graduates still teaching in the state. Data analyses on certain 
preservice variables (for example, grade point average .and similar 
variables) for sample teachers arid the rest of the graduates did 
not reveal any significant differences within separate years of 
graduation. ^ ^ ' , . 

The inservice data were collected during the spring- of 1975 

. jfxom teachers, students in a single class taught by ,each.;pf the 

sample teach'ers, and science supervisors or school administrators. 

The instruments used were: Science Classroom Activi^ty Checklist' : 

^ Teacher's Perceptions (SCACL :TP) , Checklist for Assessment of 

\ Science Teachers : Supervisor's Perceptions (CASTrSP), Checklist 

\ for As»essment\of Science Teachers : Pupil Perceptions (CAST:PP), 
\ . * 

^Teacher's Questionnaire (T.Qi,), Student's Questionnaire (S.Q.), 
Administrator'' s' Questionnaire (A. Q. and . Facilities Checklist 
^XP'.C). In a.ddition, preservice scores on SCACC:TP were ob- 
• tained for each sample teacher from the old college records to 
determine changes in thej views of teachers since the completion 
, of their preservice program,; 



Results of the analysis, of variance showed/no significant 
differences in changes- of science teachers' views regarding the ' 
jqppropriate types of classroom activities, after one to four years 
of teatching experience. No significant differences were found 
in the types of activities actually implemer^ed in classrooms* by 
teachers with one to five' years jjf teaching ^xpeHence.. 



The statistical analysis of data on 12i independent 

. ^ 

-variables by step-wise regression and factor analysis revealed 
certain variables which are strong predictors of taa^oixprs* view^V, 
on, and actual implementation of, appropriate types of activities* 
in classrooms. *^ . • *. 



Teacher related variables incUided exposure to and attendanc 

at workshops related to^newly.vdeveloped inquiry-oriented curriculum 

• ( . • ♦ . 

materials, feeding to3tfar$l cl^s facilities, diversity ^n use of 

instructional techniques, teac}iqr_pupal relationships, a tj^acher's 

personal, adjustment and sex^ (to favor females^ I Student related 

variables included liking for science course, last final 'grade in 




science, ^a^d liking fo 

Administrator variables found to be strong predictors in- 
eluded administrators' views on dealing with adolescents, diversity 
of instructional strategies, type of encouragement and help given " 
teachers in the use of variety and balance in instructional 
techniques. Situational variables included presence of basic 
laboratory equipment, physical facilities, laboratory assistants, 



fewer periods for teaching per day,, modified class, and use of 
newly jleve loped xuirriculum materials • 

/ 

An iinportant finding of this study^-w^^that students 
generally liked inquiry-oriented teaching. Administrative support 
for inquiry-oriented activities was considered essential for th^^ 
use by teachers. ^ . , - 

In conclusion, an outcome of field-based programs such 
as the one studied l^the stability of the views of teachers and 
their continued utilization of inquiry-oriented activities in 
science classrooms five years after completion of preservice 
training. ' > " 
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CHAPTER I 



INTRODUCTION 



The quality of education in schools hinges primarily on the * 
quality of teachers. High Tevels of professional . competence of 
teachers ai^ crucial for the successful dissemination of human 
knowledge from one generation to the next. The teaching of science 
in this modern age, as is the case in many other fields, is mo're 
than the diffusion of cognitive knowledge. It involves also the 
affective and psychotnotor development of learners,* The significance 
of the task for science teachers can be determined*^sily by the 
magnitude of the application of scieptific training in everyone's ^ 
daily life, 

. A careful study of the task of the preparation of science-^ 
teachers in colleges and universities must be given a high priority 
to ensure the success 'of such an educational enterprise. It is 
'through constant and regular evaluation and reevaluation that science 
teachers will be able to receive an education that will enable them 
'to fulfill the expectations of a changing society. 

# • 

The problems associated with the evaluation of teacher 

education programs are di f ficiilt' to solve, as is characteristic of 

the social sciences in ge;ieraL, A lack«of complete understanding 

1 



/ 



^ ^ * ' 2 

about tea\:hing and learning behavior presents an obstacle in the 

development and implementation of a teacher ediicatio^ program that 
offers considerable certainty in the preparation of effective 
.teachers. The subjective aspects of a teacher^s personality and 
< their relationship to student learning remain relatively unknown 
areas in educational research and, consequently, in developing a 
curriculum scheme for strengthening teacher education. Qualitative 
judgments are plejitiful aboyt what makes a '-^good" teacher)^ yet they 
lend Uttle objective support for organizing a S^ystematic program. 
M^ucker (1969) notes: ' \, 



We are qui-te content to rely on status meas^ures which \ 
reflect both selection and training, seldom\do we seek\ 
to isolate achievement which may legitimately be con- A 
sidered the result of specific educational experiences 
under our direction, rather than the Vesult of previous 
learning or general maturity, (p. 72) \ \ 



The National Council for the Accreditation of Teacher 



Education has 'clearly stated in its Standard 5.1 (1970) that ' - 

'^the institution conducts a well-defined plan for evaluating the 

teachers it prepares." (p. 12) In a published report Brottman 

(1972) presents the results of a survey of the programs of 95 

of the most innovative member institutions of the American 

Association of Colleges for Teacher Education. Of these only 30 

institutions based their programs .on some type of job ai^ysis. 

The remaining institutions were guided by tradition or the 

« 

experience of other institutions. This suggest^ a need for 
more institutions to develop their programs to meet the* changing 
demands of the teaching -profession . * A general lack of 



r. 

J. 



t 
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studies which were aimed at evaluation of the program was observed 
by Cyphert (1972) during^ the 1960's. An urgent need seeins to 
exist for continual experimentation in teacher education' and for 
gathering inforiftation<x)n wJiat contributes to the preparation of 
effective teachers. * i 



Teacher ^Education Program For Secondary School Science 

Tea<:hcrs at The Ohio State University ^ 

n « ^ 

• - •» 

The Faculty of Science^arid Mathematics Edqcation at The - 

Ohio State University has developed a field-based preservice 

teacher education program for pVeparin^ secondary school science 

teachers. A detailed description of the- program is presented 

in the Mission Statement , the Project Proposal , and in a 

counseling notebook, all prepared by and available from the ' 

Faculty ©f Science and Mathematics Education. Two 'qther descriptions 

' of this program a^e presented by Mayer (1974) and Brown (1973). In 

this sectio^ a brief description is inpluded referring to tha 

main features of the program pertinent to this study. 

/ 

The teachdr education program currently provides an 
extended school-based experaerice to undergraduat^'^'^ajidp^ 
students. The graduates during the 196^-70 school year participated 
in a two-quartex sequence (Sj, S2,) in their senior year. A new 
junior year component extending over three quarters (J^ J2, J3) was 
added to the ongoing two-quarter s:enior year sequence. 

During the transition years (1969-70, . 1970-71 , and 1971-72), 
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.several different plans for thts professipnal education component 
were offered simultaneously. These ranged from a two-quTarter 
school experience to five quarters. A complete s^vitch-over ;to a 
five-quartei> sequence for undergraduates was attained irt the fall 
of 1972. The post-degree students, (post Bacca-1 aureate or Master^s) 
returning for a degree in education spend at least three quarters 
in the schools during the program. 

Preservice students are provided experiences each quarter 
in working with school students at various levels, in different 
settings, and in different capacities. During tJie junich: year 
they work in junior high, elementary and senior hdgh schools. 
TJie range of experiences includes tutoring students on a one-to- 
one^ basis, conducting instruction in small groups^ and assisting 
the regular class^TPo^^ teachers. 

During the first quarter in the senior year sequ^ce (Sp , 
these students are assigned to junior or senior high schools located 
in inner city and suburban areas.' They are required to sp*end five 
half-days each week working with the regular teachers in the schools 
during whicli time they conduct instruction independently as well 
as assist the regular teachers in other classes. The final quarter 
(S2) is 'a regular student teaching quarter. 

- Coordinated with the experiences in schools are regular 
instructional classes ancT seminars on the university campus. Each 
student is required to complete a large mamber of individualized 



science laboratory activities designed to* provide ex'perience in the 
use of science processes. A listing of the co^jrses^ and plan of the 
program followed by the students majoring in different areas is 
included in '^Appendix E. 
« 

Two modifications made to the original five-quarter' 
sequence program, are an alternate experience (S^) and an Earth 
Science Research "Quarter" (ESRQ) or a Summer Field Experience 
(SFE). The S^ quarter option was offpred first during the 1973-74 
school year. These students, who were assessed to be well -prepared 
at the end of the juniot program, were given- ^ choice to do 
full-time student teaching during their first quarter of the Senior 
Project (Sj). The second quarter of the Senior Project was then 
spent in aiternate types of institutions related to education. 
Examples of^this include the Ohio Historical Museum, 'the Center of 
Science and Industry (a museum), and the Ohio Youth Commission 
schools. The alternate experience, since the first attemi!)t, has, 
however, been changed to an additional cfptional experience to be 
completed in the third quarter of the Senior Project. 

The ESRQ program provides fj eld-oriented research expeVience 
to mainly earth science education majors and some interested 
biological science and comprehensive science majors. During the 
spring quarter of each year the faculty organizes on-campus sessions 
daily for a period of the first two to three weeks. The aim of 
these sessions is to develop and orient field research skills ifi 
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the students. During the next five or six weeks each student selects 
an enyironment-related research problem and 'collects data in the 
field as well as completes other related aspects. The quarter 
concludes with a written anS an oral * report, of the project for 
other members. Other features of this experience are the cooperation 
from several different departments on the campus and a ful 1 - ti'me 
commitment by the students to their individual projects during 
the ESRQ. , ' ' ^ . ^' ^ 

An underlying philosophy of the program is that science 
should be taught in schools in a way that actively involves s^tudents 
in learning. . An 'additional ' significant feature of the program 
is faculty contact with students ove;-- a period of about one and 
a half years.- A concerted effort is made b/ the -faculty through ^ 
numerous conferences, seminars afid g-lassroom discussions Xo 
project and develop the philosophy of and techniques for inquiry- 
oriented instruction.- 

The general objectives of the program are summarized as ' 

follows: 

1. To 'develop the students' ability to utilize sciei^ce 

processes in investigations and to organize their instruction 

around these processes. • ^ • 

• » * 

2. To develop an understanding of the interrelationships ' ' 

- -* * . ^ 

of the science disciplines. « ^ 

3. To' develop teaching' skills , especia^^l^ an ab^iii-ty to 
use investigative or inquiry-oriented techniques^. 



Statement of Prpblem 

: This study 'is concerned with the evaluation .of the preservice 
teacher education program for secondary science teachers at The Ohio 
State University and how effective it is as. evidenced by the per- 
formance of its science teacher graduates' in implementing its 
objectives. Another dimension of the evaluation involves a follov/-' 
up of graduates from one to five years after their preservice 
education to investigate the sustaining quality of their preservice 
education at The Ohio State University -r whether the main 
objectives stressed in the preservice education ]5|k^iod continue to 

be reflected in the teacher's' performance in the cla'ssroom. 

f . ' . , . . ■ 

More specifically, the problem of this study ir stated as 
follows ; to evaluate the effectiveness of the preservice secondary 
science teacher education program at The Ohi.o State ' University . * 



Hypoth.es es 



The following hypotheses are identified in relation to ^ 
the problem: ' 



^ ^^ypotl^sis 1 . The secomdary science teachers graduated from 
The Ohio State University have not ' significant ly changedjjijeir views 
regarding appropriate types of ^science classroom activities during 
their teaching careers in schools. 



Hypothteis 2 . There- is no significant difference in the 
types of scienc§, classroom activities used in the -schools by 
program graduates with different amounts of full-time teaching 
experience. ' , ' ' * ' ' ^ 

Hypoth*esis 3 . There is, no significant difference in the 

types o*f science classroom activities used hy program graduates 

employed 'in different types of schools. 
I 

Hypothesis 4 . There is r{o significant difference in tiie 
types of V science .classroom activities used by graduates wifti^ 
different fields .of their main instructional specialization. 

Hypothesis 5 . Thei'e is no significant difference* in 4;he 
types of science classroom activities used by graduates whp 
received their education in different versions of the preservice 
teacher education program. 

. Hypothesis 6 . The types of science classroom activities 
used by the ptogram graduates in schools are not significantly 
related to student characteristics. 

• Hypothesis 7 . The types of- science classroom activities 
used by th§ program graduates in' schools are not significantly' 
related to teacher 'characteristics . 

Hypothesi's 8 . The types of science classroom activities 
used by the program graduates in schools are not significantly 



related to situational variables present in their schools, 



Hypothesis 9 . The typ^s of science classroom activities 

used by, the program graduates in schools 'are not significantly 

related to the variables concerned with Ihe administration in 

I 

schools. 

# 

^ ' ' Variables Studied 

A list of the variables measured in this. study is given 

below. The instruments used' for the collection of data on each 

variable is provided in parentheses.. The abbreviations used to 

refer ,to the various instruments are identified as: 
> 

5 • A.Q. Administrator's Questionnaire 
S.Q. .Student's Questionnaire 
T.Q. " Teacher's Questionnaire 
F.C. Facilities Checklist 
SCACL'tTP Scientie Classroom Activities Checklist:- 

Teacher's Percepjtions 
CAST:SP Checklist for Assessment of Science Teachers: 
Supe3;visor 's Perceptions 

CASTtPP'- , Checklist for Assessment of Science Teachers: 

' ' ' 1> 

Pupil's Perceptions ^ 

Criterion Variables 



1. Teacher's views regarding appropriate 
, classroom activities - ' (SCACL:TP) 

f 
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\ 2. Type of science classroom activities 

actually implemented (CAST :PP, CAST :SP) 

Student Characteristics 

1. Age (S.Q.)' 

2. Sex (S.Q.) 

3. Number of years of science ' (S.Q.) 

4. Future plans for pursuing a 
science-related career ' (S.Q.) 

5. Previous grade in science (S.Q.). 
\ 

6. .Attitude toward the present course (S.Q.) 

7. Attitude toward the teacher (S.Q.) 

Teacher Characteristics 



1. Age ^ • (T.Q.) 

2. Sex . (T.Q.> 

3. Teacher^s personal adjustment . (T.Q.) 

4. Teacher, pupil relationship ' (CAST :SP, CAST ;PP;) 

5. Total teaching experience (T.Q.). 

6. ^Graduate degree - ^ (T.Q.) 

7. Acceptance of "grading system (T.Q.) 

8. Liking of 'classroom facilities (T.Q.) 



J 



Situation Variables 



1. Physical facilities 

2. Equipment and supplies 

3. Number of students in class 

4. Level of the course 

5. Textbook materials n . 



Administrative Variables 



.CF.C.) 
(F..C.) 
(F.C.) 

(T.Q.) 
(T.QO 
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1. Administrator's views toward 
science teaching 

2. Administrator's views toward 
classroom discipline > 

3. Type of instructional guidance 
and encouragement , 

4. Administrator's views toward" 
teacher's role in dealing with adolescents 



(A.Q.) 
<A.Q.) 



CA.QO 



(A.Q.) 



Importance o£ the Stud)^ ^ , 

Two separate college-wide follow-up st\idies (1974) 
were conducted at The Ohio St^^ University with a sample 
selected from th'6 graduates of the years. 1971, 1972 and 1973. 
These studies included teacher education graduates from nearly 19 
areas. The first study was conducted by the Educational Personnel 
Placement office. It involved sending a four-page questionnaire 
to 10 'percent of the graduates. The return was only 44 percent. 
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The other study concentrated on gathering ifirormation on 
the problems of teachers in schools. The Teacher Problems Check List 
was developed and sent to graduates currently teaching in Ohio. The 
'sample included 29 science teachers from a total of 200 science 
education graduates in the three years. The tesults of these , - 
studies are not completely analyzed and reported at the time of ^ 
this writing-. ^ - - * 

The Faculty of Science and Mathematics Education Has ^ 
completed several studies -tq evaluate the effectiveness of the 
undergraduate science education program. These studies- were 
conducted by Sagness (1970), Brewington (1971), Cignett;i (1971), 
Brown (1972), and Lucy (1972). 

Sagness (1970) reported that the preservice teachers 
involved in early school Qxperience (Senior Project) in urban 
and suburban settings showed greater knowledge of culturally 
deprived students than did the candidates in the conventional 
program without early school experiences. Brown (1972) reported 
that the experiences in the Senior**Project were responsible for 
the use of significantly more activities in classrooms by the 
participants than the preservice teachers in a traditional program. 

In follow-up studies Brewington (1971) and Cignetti (1971) . 
reported that the science teachers who. wei'e trained in the field- 
based program conducted more inquiry-orrented teaching activities 



""than other comparable teachers' groups. Both investigators 
conducted their studies during the first year of full-time 
teaching assignments for the program graduates. The comparison 
groups were chosen from the graduates of jthe conventional 
programs of The Ohio State University and other universities. 

Lucy (1972) reported that the laboratory adtivities which 
formed a part of the secondary science teacher education program 
resulted in the better understanding of the natuj?;^^ of science 
by the participants. A detailed description of these studies 
is included in the chapter on the review of the literature* 

> 

Theje is an ample amount of research evidence available- 
(described in^Chapter II) on the success of teacher education 
'programs ^during studen»t teaching or the first year of teaching. 
It should be of tremendous significance to evaluate the performance 
of teachers after a few years of teaching experience. The inves- 
tigator cpnsiders that the evaluation of the performance of science 
teachers trained in a field-based teacher education program, as 
implemented at The Ohio State University, after 6ne to five years 
of teaching experience, may provide significant information about 
the stability effects of such programs. Because of the work 
already completed by other investigators, Brown (1972), Sagness 
(1970), Brewington (1971),* and Cignetti (1971), it should'be of 
interest to enlarge and build^ujpon the baseline data obtained 
from other studies . 




Definition of Terms 

i 

!• Preservice teachers . This term applies to any 
secondary school science education student in the px^ofessional 
division of the College of Education at The Ohio State University^ 

2. Preservice education program . This is the teacher 

education program and its various versions for the preparation of 

secondaiy school science teachers and conducted by the Faculty of-^ 

Science and Mathematics Education at The Ohio State University. 
* * * 

3. Ipservice teacher . The term is applied to a full-time 
science teacher employed in a secondary school after certification- 
requirement's were completed at The Ohio State University. 

4. Field-based teacher education program . The term 
designates a preservice program providing a greater variety of 
teaching and other experiences in schools of different settings • 
Such 'a program extends beyond one quarter of professional 
education. 

5. Supervisor/Administrator . This term refers to a school 
principal, vice-principal or a designated department chairperson 
responsible for supervising the S'Cience teachei: directly. 
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Procedure 

Population and Sample 

The population for the empirical phase of this study con- 
sisted of certified secondary science teachers who graduated from 
The Ohio State University (Faculty of Science and Mathematics 
Education) during the period 1969-70 through 1973-74. At least 
five different versions of preservice teacher education programs 
for secondary s'cfience teachers were implemented at some tim during 
this period. One of the principal differences among these^ programs 
was the length of involvement of candidates wJ-th the schools in 
the Columbus area. 




•r 



These programs were: 
^Senior Project -- two quarte3rs, S-j.^ ip.:5*cli*o-bls 
Junior and Senior Broj^t -- five quar^fers, J.i, ^2'''^'h' ^2' 
in schobls 

Alternate E:q)erifence '--.five quart.ers, Jj, S^ 
Program for earth si^jCnce majorsf ESRQ or SFE — at Jeast 
four quarters in* schools and an additional quarter in field-base'd 
research experience ^ 

Pos't-Degree -- three quarters, PD^, ^^2' ^^3' schools ^ 

A sample'of 94 teachers in the state of Ohio was selected 

'.•#.:• 

from this population, representing each of the above-mentioned prb§i?5ih3 
The sample was formed on the basis of the approval received from 



the. school administrators and the individual teachers for parti- 
cipation in the study » A total of 106 graduates were located as 
full-time science teachers in Ohio during the 1974-75 school year. 
The contacts were established with the school administrators and 
then with the teachers. 'The majority of them expressedf a willing- 
ness to participate in the st>udy. Negative responses were received 
from six teachers and two administrators (respoTisible for another 
^six teachers.) . 

Sources of Data 

The d^ta.used in this, study were obtained by using 
questionnaires, checklists, and through personal interviews » 
The paper and pencil type of instruments was completed by the 
teachers, Jhe pupils, and the school administrators. 

Teacher Data 

* 

The data collected from the teachers included their pre- 
service and inservice data. A checklist was completed by the. 
majority of the sample teachers during their preservice training. 
The same checklist was administe^red again in the spring of 197S. i 
The informat:^on was obtained from the scores on this checklist 
about the teacher^s perceptions of the appi^opriate type of 
classroom activities. Another checklist and a questionnaire 
were completed in the spring of 1975 regarding the science 
facilities available in the schools, and necessary biographical 
information. 

^ 
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These instruments were: 

1 . Science Classroom Activity Checklist : Teacher's Per - • 
ceptions CSCACliTP) administered during the preservice training 
and the spring of 1975. 
^ 2 . .Facilities Checklist . 

3. Teacher's Questionnair e. 

0 ■ \ — — 

The Science Classroom Activity Checklist : Teacher's Per- 
ceptions was developed by Sagness (1970) at The Ohio State 
University from a similar ^orm used by Kochendorfer (1967). 

Student Data 

The students in a single science classroom taught by the 
sample teachers completed a* checklist. The checjclist was con- 
cerned with their perceptions of the type of activities use5 by 
the teachers and ^the teacher-pupil pgrlationship. 

A second instrument included a biographical questionnaire. 
These instruments were: 

1 . Checklist fot Assessment of^ Science Teachers : Pupil '9 
'\ Perceptions (CAST:PP). 

2 . Student Questionnaire. * e 
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Administrator Data - " ^ * to. . 

The school principal, vice-p'rificipal or science department 
chairman completed a checklist and a questionnaire. Tfie checklist 
was similar to the one used by the classroom student? except for 
an additional aspect. The scores on the checklist were reflective 
of their perceptions regarding the type of classroom activities 
used, teacher pupil relationship, and the teacher^s personal adjust 
ment. The questionnaire provided the information on th^ adminis- 
trator's views regarding science teaching, hts role in providing 
instructional guidance ^nd in dealing* with adolescents. 

* • • • 

ThesQ instruments were: 

♦ 

1. Checklist for Assessment , of Science Tcaohers : 
Supervisor's Perceptions (CASTrSP). 

2. Administrator's Questionnaire . 

Both forms, the student *s and the supervisor's, of the 

Checklist fpr Assessment of Science Teachers , were prepared by 

Brown (1972) at The Ohio-'State University. The two sub-sections 

relating to teacher-pupil relationship and the teacher's personal 

adjustment were taken from the rating scale developed by Leeds and 

Williamson (1956) and used by Howe (1964, p. 91). ^ ^ 

* • > 

The investi'ga.tor visited each school to conduct short ' 
non-structured interviews with the aditiinistrators and teachers 
to discuss their impressions of the program -and any special con- 
ditions for teaching science in their schools. . , 



Administration of Instruments 

The checklist (SCACLrTP) was administered by a faculty 
member during the preservice program. Of the sample teachers, 6p 
completed this checklist. However, there were another 28 sample 
teachers who either did not complete it or their scores were not 
available in the office files. 

The other instruments for teachers and students were 
> delivered by the investigator during his visits to 29 teachers 
in 27 schools. The materials were sent by mail to all other 
teacher^*. The administration of the instruments was limited 
to a four-week period from April 21, 1975, through May 16, 1975. 

The materials for the administrators were ,deliv"ered by 
the investigator during his visits to 18 schools. The others 
were sent by mail. ^ 

Approximately 50 teacho-rc turned the completed 
instru|nents to the investigator during his visits to the schools. 
Others sent them by. mail. The loss in the mail amounted to a 
•total of four sets of data. ^ • ^ 

Analyses of the Data 

Data fxom the various sources were transferred on unisort 
analysis cards. The techniques for the analyses of data included 
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multivariate analysis, analysis of variance, stepwise multiple 
regression and factor analysis. Itetn analyses wrere performed on 
the three checklists by using FORTAP (RAVE) and STATPACK programs. 
The analyses were performed at the Baker ^Systems Engineering _ ^ 
facilities of The Ohio State Unrversity. 

ft 

Assumptions . . 

1. The preservice scores obtained pn Science Classroom 
Check lisjt : Teacher^s Perceptions (SCACL:TP) are valid up to five 
ye^rs after administration for making comparisons. 

2. The paper and pencil instruments measure the different 
constructs that they claim to measure. 

3. The SCACL:TP and Checklist for Assessment of Science. 
Teachers (CAST) assess the activities and practices which con- 
tribute to the positive implementation of contemporary objectives, 
for science education a;/ outlined in the secondary teacher 
education program at The Oliio State University. 

4. The instrument^'.are v'alid for use in the study re- 
gardless of geographic location, socio-economic level of the 
community, and the different types of science courses 'taught in 
schools'. * 

\ . ' > 
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Limitations 

Ik ' 

1. The instruments were administered by different 
teachers . 

2. The experiences constituting the preservice programs 
included some unique' as well as some common experiences for different 
sample teachers.^. ^ ^ ^ 

'3'. 'The results of this study can be generalized only 
to the extent that the sample and program characteristics 
resemble other populations and other progr^ms'i ^ ^ 

: J - ' 

' Delimitations 



1. The sample was formed from the full-time science 



.teachers employed in the state of Ohio -in the year 1974-75^ 

' .2. The administration of the instruments was com- 
pleted -within a period of four weeks. The actual time ancj 
the dates however, were flexible for different sample 
schools . - 

V 

3t Learning outcomes of students taught by sample 
treachers were not determined. 

4. The selection of samp'le tochers was based 
primarily on their availability and willingness to participate. 
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5. The criterion variables (type of classroom activities) 
included in the study reflecttsd only a part of the"content stressed 
in the preS'ervice program. Effeci^ of other aspects, such as^ 
experience in two or more cultural settings, were not *to be. 
assessed. _ ' * 



y CHAPTER II . 



REVIEW OF THE LITERATURE 



This chapter presents a review of the literature related 
to the following major areas; ' - ^ 

1. Selected independent variables in teacher education. 

2. Follow-up studies of teacher education programs. 

3. Research related to the preservice program at The 
.Ohio State University. 

Selected Independent Variables in Teacher Education 

♦ 

* ' \ " - . 

Teaching-learning is a complex process. The participants 

in this process, a teacher and a learner, bring to a classroom 

their own personality characteristics, unique motivations, and 

expectations . It^ is easy to^decide oh rational statements 

about what a learner and a jteacher should do in the clci^sroom.^ 

IX is exceedingly difficult, jif not impossible, to block their 

unique personality characteristics from playing their role in it; 

In addition, availability of materials and physical facilities 

influence the performance of the teacher as well as the learner. 

This section is devoted to the study of selected 

variables which are shown to be related to*the teacher* s 
1 23 ' * 
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effectiveness in the classroom. The list of variables discussed 

is selected on the basis of its direct relevance to this study. 

These are divided into four different variable categories related^ 

♦ 

to teacher, student, administrator and situational characteristics. 

Teacher Related Variables . * • 

A large number of teacher characteristics and their relation 
" sJiip to^he 'teacKer'^s^errective^^ in the- clas's room is reviewed 
by Howe (1964), Balzer, Evans and Blosser (1973), and Peck, and 
Tucker (1973). A few of the characteristics relevant to this 
study are included in the present review. The characteristics 
are divided into: Teacher's background, age, sex,^ and ex:^erience,^ 
teacher's experience with new curriculum materials; and teacher 
pupi Li relationships and teacher's personal adjustment. , 

" *s 

1. Background , age, sex, and experience . One of the 
earliest 'attempts to investigate this topic was made in 1925 by 

'Hughes and refjorted later (1971). His study was to determine 
if the preparation of physics teachers and the I.Q's of the 
students in each teacher's class were factors which condition 

-4:he achievement of pupils. The sample included about 1,600 

r 

Students and 30 physics teachers in 29 high schools. The students 
J" 

were tested for achievement in physics and the teachers were 
asked to provide information on their college training in physics - 
'^nd in education as well as on their teaching experience. As . 
a part of this study 100 more physics teachers were studied for 
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their preparation in teaching physics and their teaching 
experience . 

The researcher^reported that when student achievement was 

♦ 

studied in\sch6ols fairly comparable in all factors, except in * 
the preparation of the teacher in college physics, higher 
achievement scores were obtained by those taught by ♦college 
physics_Wjors_Jhan non-physics majors. Student i.Q'. 's were ' 
considered an important factor for achievement ih physics. 'The 
scores of girls were significantly lower than those of boys on * 
the achievement tests of Mechanics and Heat, and Electricity and 
Magnetism. , Both groups were not significantly different on the 
test5 on Light and Sound. Hughes made the statement, *»As physics 
is n6w taught, a required subject for girls, which is the case 
in many schools, it seems unjustifiable." (p. 255) 

Davis (1952, 1954) submitted a preliminary list of teacher 
factors to all members of the National Association for Research in 
Teaching, to a selected sample of the NatiMal Science Teachers 
Association, and to random samples of the American Associatioa of 
School Administrators and the National^ Association of Secondary 
School Principals. These groups rated the factors included on 
the list. A final list of 17 factors was compiled from this. 
Some of the factors included were: 

A. Other factors being equal, effective learning 
is more likely to occur when a teacher has a broad 
background of knowledge in the particular science he 



is teaching as well as in related areas. 

B. Other factors being equal, effective learning 
is more likely to occur when the teacher has a functional 

' knowledge of how children develop ^^^ud how learning 
takes place. 

C. Other factors being equal, effective learning 
is more likely to occur if the "teacher knows about, 
understands, and uses a variety of methods of instruction 
as opposed to "excTu¥ive' use of^OTe 'or ~two mettrods."'/ 

D. Other factors being equal, learning will proceed 
more effectively when considerable attention is given to 
problem solving, development of critical thinking, and 
serious attitudes. 

E. Other factors being equal,, learning will proceed 
• more effectively whe>i the teacher has established a 

rapport with the learners aod when the learners believe 
that the teacher is well-informed and effective. 

Furthei?, Davis (1952) studied the characteristics of the 
most effective science teachers. The following findings were 
reported: • ' ^ . • 

A. Most sdience teachers rated as excellent we^ve 
declared excellent in subject ijlatter. 

B. Competence in methodology appears to be closely 
related to competence in teaching. 

. • C. Rapport with students is directly related to 

teaching effectiveness. • 



Anderson (1949) conducted a study 'in th6 biology and 
chemistry classrooms of 56 high ^schools in .Minnesota during the 
1946-47 school year. The students were administered Otis Mental 
A^lity Tests and pre- and post-tests of state examinations in 
biology and chemistry. The data weje gathered from the teachers 
by administering to them a test and a questionnaire to find out 
their understanding of the scientific method/ their background, 
their teaching practices, and their teaching responsibilities. 
F tests were calculated, holding the I,Q. score arj^ pre-test 
scores' constant. ^ * V . 

4 

No significant differences in student achievement were 
found in classrooms taught by teachers with 46 or more hours o,f 
preparation in biology compared to teachers with 16 hours or 
less, teachers with six preparations compared to those with one 
.or two preparations, or teachers with high or low scores on the 
scientific method test. * 

Studeat achievement was higher \x\, biology in classes 
taught by. teachers with^77 or more hours in all sciences compared 
to those with 32 hours or l^ss, teachers with a Master's degree 
compared to those with no Master's degree, teachers providing for 
60 or more hours of laboratory w\)rk per year compared to those, 
receiving' 12 or less hours laboratory work per year. 

Butts and Raun (1969) studied the classroom practices 
of 19 elementary school taachers who participated in an inservice 

■ • . ' ■ /•■ • 



/ 



16 



28 

project on SAPA materials They reported a significant correlation 
between teacher classroom behavior and 'knowledge in science. There 
were no significant correlations between classroom behavior measured 
b^ the Classroom Observation Rating (CORF) and credit hours of 
science, years of teaching* experience,. and grade level taught. 

Morsh and Wilder (1954) review^'ed the studies for the period 

if 

1900-1952 related to teacher effectiveness . They identified 20 
predictors of effectiveness. Intelligence alone w^s found to be 
of little value ^as a predictoi". The number of courses or credit . 
hours completed was .uni;Tiportant in discriminating between good 
and poor teachers. Considering age and' experience, the 
teacher's rated effectiveness, increased first rapidly as he 
gained experience and then more slowly up to five years. A . 
levelling process set in with little change, in performance for 
the next 15 to 20 years. Studies of the relative effectiveness 
of men and -women- or of married or unmarried teachers revealed no 
particular difference in effectiveness. The quality of the 
teacjier's voice was not considered to be of much importance by 
administrators, tQachers or students. * ^ * • 

Rogers ,(1970)* collected th.e data on the teacher's perceptions 
of students. with the use of Perception of Pupils Objective Checklist . 
Classroom observations of these teachei:s were made with the use of 
the Flanders System of Interaction Analysis (FSIA) . The analysis 
of data rjeveale^d that 'the classes found with more indirect behavior 

* ' .< 

were taught by te^^cliers with positive perceptions about students* 



and ^ice v^rsa. The age of the teacher and his having, completed 
a recent science method course were not related significantly to • 
verbal behavior in the classroom. Teachers from lower socioeconomic 
backgrounds tended to use authority more^ than teachers 'from higher 
socioeconomic 'ba(!kgrounds. The sample of this study included 76 . 
fiftji gradQ teachers from inner city and outei; city schools.- 

•4 

Perkes 0967) correlated several teacher background ' * 

variables with. their classroom behavior. ^The data were gathered 
from^ school records and classroom observations of teaching with 
the g'cg'ence Teaching Observation Instrument (STOf).. The investi- 
ga^t'or concluded* that the grade jlbint average of teachers in 
science courses, recent enrollment iii college science courses, and ' 
more credits in science methods; courses were significantly related 
to student-centered teaching behavior. Positive correlations were 
reported from Variables such as teacher talk, ^ teacher conducted 
demonstrations, questions requiring recall of' facts, student 
laboratoiy participation, questions of a hypothetical nature, 
and teachei^-studont discussions. ; 

Bruce (1970) analyzed the questioning behavior .of 33 

• ♦ "5 . 

elementary school teachers with the Teacher Question Inventory , • 
The investigate^ found a , significant negative relationship of 
high levcf questioning ito^the age of the" teachers (-0.33) and 
their teaching experience (-0.41). A positive significant ^ 
relationship was reported between age and rccalT of fact-type 
questions.. No significant correla^tions jvere reported between.' 




the questioning behavior and scores on the Minnesota Teacher 
Attitade Inventory or th'e number of science^edit hours. 

Blosser (1970) investigated relationships of pergx^ality, 
sex, intelligence and education with the questioning behavior of 
* 42 preservice secondary school science teachers'. The investigator 
used the categories^ for-qu<5stions explained in her publication, 
Handbook on ' Effective Questioning Techni.ques . The other data were 
obtained with th-e Qtis ^ Quick - STbring Mental Ability Test, the 
Myers - Briggs Type Indicator , and the Educational Set ' Scale . There 
were no significant relationships reported between questioniiig 
ability and the independent variables. 

4 

Ost* (1971) studied the effect of Summer Institute for 
Biology Teachers on the cla.ssroom^ activities used by\he participant 
after the Institute^. The fihBings- reported were that the ^eacher^s 
attitudes and the number of classroom activities changed significant 
ly in a positive manner. Such changes were highest in teachers 
v(ith less than three years ^ experience and for those who scor<?d 
highest on .th< ^Dogmatism Scale ., The instruments used were the 
Science Classroom- Activity Checklist (SCACL) , the Rigidity 
Flexibility, Scale, and the Blankenship Attitude Inventory. 

• Kleinman (1965) studied the critical thinking questions 
^sked by junior high school science teachers and correlated them 
with the teacher's educational and experiental. background.' The 
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correlations were not significant between the critical thinking 

questions asked and the teacher's backg^^nd. 

Ager (1968) reported significant relationshij^s between 

various categories and ^indices -of verbal behavior and several 

independent variables. The relationships reported included 

teachers' scores on' the Mi^t^esota Teacher Attitude Inventory, the 

; ^ 

American College, Test Scorgs^, the education grade point average, 
the Advanced Graduate Record Examination (Education) . The sample 
for this study was 30 female elementary education student teachers. 
Classroom observations were categorized with the FSIA. 
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t Howe (1964) reportetj t;hat the composite success of 
biology teachers expressed -in terms of the learning outcomes of 
theii^ pupils is significantly related to .total teaching experience, 
breadth and' width of science preparation (over 60 quarter hours 
m biolog}0, and salary above a certain limit. 

2. Experience with different curriculum materials . Howe 
and Ramsey (1969), Ramsey and Howe (1969aj 196Db), reviewed 
studies which evaluated the impact of efforts made in^ training 
teachers to use newly developed curriculum materials. A represen- 
tative sample of studies in this field is discussed in the present 
review. 

ft 

' ^ Kpchendorfer (1966) conducted a study to determine the' 
differences in classroom "behavior of biology teachers who had been 
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trained in the use of BSCS materials and were using them for the^ 
first time. The comparisons were made between this group ^and tHe 
teachers using materials other than BSCS, and those who had been 
using BSCS materials* for more than one year. A total of 64 
teachers were included in the three groups. The investigator 
developed a Biology Classr&om^ctdvity Checklist (BCAC) and 
administered it* to students. The analysis of the data showed 
significant differences in classroom- activities among the three 



groups 6T~te"acliers after the training in the use of BSCS materials. 

Ost (1971) conducted a simi^r study to investigate the 
changes :j.n teaching behaviors after attending a NSF Summer 
Institute for Biology Teiachers. The instrument used was the 
Science Classroom Acti.vity , Check list (SCACL) which was- developed 
^from BCAC. Pre- and post-measui^es showed changes in the 
teachers* classroom behavior in a manner consistent with BSCS 
rationale and philosophy. 

* » 

Coffey (1968) and Ashley (1968) st^^died the changes in the 
behaviors of teachers trained in the use^of Science - A Process 
Approach (SAPA) materials. Tlieir results were indicativ.e of the 
success of training programs, Coffey used the FSIA to observe 
classroom behavior in a pre- and post-test control group design. 
The experimental subjects us6d less teacher lecture, more teacher 
directidns, allowed less student talk and nn increase in silence * 
or laboratory activity. Ashley observed the classroom, behavior 
of 23 elemeptary teachers, -by Classroom Observation Rating Form 
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(CORF) and reported that teacher strategy had changed after the 
training in SAPA materials toward a more treacher directed lesson. 



Moore (1968) compared' the classroom behavior of teachers 
who participated in a PSSC inservice training program with those who 
had not received such training. By using an observational instru- 
ment based on sets of objectives for PSSC and non-PSSC curricular ^ 
materials, he found very little difference in the PSSC teachers* 

4 

classroom behavior. 

In a similar investigation, Petit (1969*) made use of 
different instruments for classroom observations. She reported 
a significant difference in classroom behavior in PSSC versus non- 
PSSC teachers. The differences wer? reported on the following: 
(1) asking questions or answering questions, (2) h)'pot|^esizing or 
generalizing, (3) leading class discussions, (4) allowing student 
discovery of relationships, and (5) posing questidns at higher 
cognitive levels than non-PSSC teachers. The investigato-r 
suggested that the teacher^s philosophy should be considered as 
a significant factor in the determination of classroom activitie3. 

> ^ Grumb (1965) used 1275 high school students (physical 
s.cience) from 29 rural and urban high schools in four different 
states. The selection of the school was maiiyiy based op whether 
PSSC or a traditional program in physics was taught there. The 
data were collected three times during the year using 'the Test 
on Understanding Science (TOUS). The statistical analysis was 
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carried out by adjusting the pre-test scores, I.Q., and background 
in science. The results revealed that significant differences exist 
in the understanding of science between students studying PSSC and 
those studying the traditional courses, w 

Butler (1971) found with the use of FSIA and a question 
analysis system that the verbal behaviors of 10 teachers trained 
in the IPS program did not reflect the philosophy and goals of 
the program. 

» 

The classroom behavior of teachers using the ISCS njaterials 
was the topic for investigation for Vickery (1969). He used a 
three-dimensional science specific category system based on the 
, FSIA tor observations. The- results were reported indicating more 
individualized and laboratory oriented activities . in ISCS class- 
rooms than. classes using conventional materials.^ • 

^ The ^teachers, trained and using , ESS materials were the 

subjects for a study by Baker (1971*-^.' twb equal groups of randomly 
selected teachers were formed. The classroom btJUdvior of ESS 

' »teachers and textbook oriented teachers werd^bserved with the ' 

FSIA. The ESS teachers were reported more indirect in their verbal 

♦ * 

teaching, allowing a larger amount of student initiated talk. 

Perkes (1971) worked with two groups of elementary school^ 
teachers both of which received instruction in a Science Education 
Methods course regarding the use of ESS materials. However, only 
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the experimentaj subjects flPereNal lowed to select an ESS 'unit and 
teach it during th^ first-year teaching jobs. He reported that 
the experimental subjects were significantly different from the 
other group in terms of less talk, more verbal exchange with 
students and asking a large number of open' questions. 

Many other studies (Grobman-*, 1963, Lewis, 1966, Rainey, 

1964, Troxel, 1968, Marie,. 1961, Berger, 1964, Heath, 1964, and. 

Schirner, 1968) were reviewed relating to^ie' teacher »s preparation 

in BSCS, CBA, CHEM Study, PSSC a^d ESCP materials. Howe and Ramsey 

(1969) conclHded their review with a general statement: 

The background and philosophy of the teacher is 
important if ar" new course is being taught. Any given 
student will achieve more in a traditional course with 
a traditiohaHy oriented te^^cher thanJie would have if 
the traditional .teacher had taught a new course. Thus, 
new courses can only be successful if the teacher ^ ^ 
is adequately prepared and philosophically oriented 
to teach the course , (p. 58) . ''~ 

3 . Teacher - pupil relationships and teacher ^s personal " ' 
adjustment . Two factors which>have been shown to relate to 
the teacher's effectiveness are teacher-pupil relationships and 
teachor's personal adjustment. ^Several investigators (Howe,* 1964^ 
Ryans, 1960, Williamson, 1956, 'Leeds and Cooke, 1947, Best, 1970. 
B^rown, 1972, and Cogan, 1958) have used' different instruments and 
approaches to study relationships between teacher and students. A 
representative sample of such studies will be reviewed here. 
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In an extensive project termed the Xeacher ^ Character istics 

/ . • 



Study , Ryans (1960) and his associates studied the personal and 
social characteristics of more than, 6,000 teachers in 1,700 schools 
and 450 school systems. The data from all the studies completed in 
this project were' compiled and presented in a b^ok entitled . 
Characteristics of Teachers , first published in 1960. The'criteria 
us/ed for the section of the participants, in the study were the 
agreements of individual teachers and the school administrators to 
cooperate/ 

The data were gathered by observing teachers directly in the 
classrooms. An instrument. Classroom ObservatioTi Record (COR), 
was developed from the lists of significant ^teacher behavior patterns 
Th^ instrument included four dimensions of piipil behavior and 18 
dimensions of teacheS: behavior. After compiling the' observation 
data, , Reviewing previous studies and literature, tffree clusters, ' " 
i^Q> Yq, Z ) were identified for 6bservat)le teacher , behavior. 
These were: ' / 

^ ' Pattern X - warm, understanding, friendly vs. 

SloofJ egocentric, restricted teacher behavior. 

Pattern Y - responsible, businesslike, systematic 



vs, .'evading, unplanned, slip-shod teacher behavior. ^ 
Pattern Z - stimulating, imaginative, surgent or 
' ent^iusiastic vs. dull, routine teacher behavior. 



Besides the data collected from classroom observations, 
an inventory, Teacher Characteristics Schedule , was also used. to get 
information from teachers relating mainly to personal preferences^ 
self- judgments, frequently enga'ged-in activj^ties, and biographical 
data. Large numbers of generalizations resulted from those 
studies. The "high'^ group of teachers was compared to the *'4ow'* 
grbup. The following concludions were report,ed for high or 
supericfr teachers: 

A*. They enjoyed pupil relationships (that is, more 
favorable pupil opinions). * ' . * 

B. They indicated greater preference for non- ' 
dixective classroom procedures. 

C. They are more satisfactory with regard to emotional 
adjustment." (p. 361) ' ' 

Best '(1970) concentrated on student-centered inquiry 
teaching in biology classrooms and the^interrelationships of . ' 
selected teacher characteristics to -teaching methods and student 
outcomes. Data were collected from 33 teachers and their stuflents. 
The instruments used were the Biology Activity Report , the Teacher - 
Pupil Relationship Scale , the Biology Teaching Inventory (student 
and teacher forms) , the Index^ of Adjustment and ValVies , and the 
Views ^of Science Scale . The data revealed that students perceived 
teachers making 'about three times. more de'cisions than students. 

, • ' ■ ^ 

iiowe Q1964) determined the relationship of learning out- 
comes to ^electe^ teacher factors and teaching methods in tenth 



grade biology classes in the state of Oregon. A stratified random 
sample of 51 public high schools was selected, which provided 51 
biology teachers and 1,191 students: Selected teacher factors and 
teaching methods were analyzed for relationships to five stuBent 
learning outcomes: 

(1) Gain in knowledge and understanding of 
biological facts, concepts and principles ; 

(2) Gain in skill in applying' the methods of science; 

(3) Improvement fn critical thinking skills; 

(4) Development of an understanding of the jtature 
of science; and * / 

(5) Development of attitudes toward science and 
scientific careers. 

Pre- and post-test scores were obtained on tke ' Nelson 
Biology Test , ythe Watson-Glaser Critical' Thinking Appraisal , the 
Reaction Inventory , Attitudes toward Sciei^ce and Scientific Caree,rs 
and Science Teaching , the Teacher 'In ventory and the Te acher 
Rating Scale- . 

The major conclusions of this, study-were that the teachers > 
rated high in personal adjustment by principals were positively iso- 
lated to significant gain scores of students in knowledge, under- 
standing of facts, concepts and principles, gain in critical 
thinking .skills \.10 level- of significance), development of 
attitudes toward science and scientific careers (at .10 level of 



significanqe) . The teacher-pupil relationship factor was 
positively relate'd to the development of attitudes toward science 
and scientific careers and the understanding of the nature of 
science. The teacher's attitude toward science and scientific 
careers was also positively related to the teacher's composite 
success. 

Wilbom (1972) studied the relationship of teacher ^ 
attitudes as measured by the Minnesota Teacher Attitude Inventory 
(NfTAl) and teacher rating^ of children's behavior on the Behavior 
Maturity - Scale (BMS) . The sample included 32 teachers and 745 
pupils, divided equally into experimental and control groups. The 
findings were that MTAI total scores were not related to how the 
teacher viewed the behavior maturity of pupils. The conditions 
yi)der which teachers work ,^ as well as teacher attitudes, appear, to 
affect , a teacher's perceptions of pupil behavior. 

^ Student Related Variables 

The effect of student characteristics on the teacher's 

behavior and learning outcomes, is considered an important factor 

(Khan and Weiss, 1973)'. This ^section reviews a few of the many 

studies examined in this particular field (Malpass't^ 1953, ' ■ 

Brodie, 1964, Khan, 1970, Tenenbaum, 1944, Lahademe, 1968, GliA, 

1970, Gregersen and Travers, 1968, Goldberg^ 1968, Morsh ^nd Wilder, 

1954, Dysart, 1953, Clothier and Lawson, 1969, Sandefur, 1969, 

I 

Holmes,- 1968, Sag^ess , 1970j Brewington, 1972, and* Cignetti , 1972). 

; 

58 



Morsh and Wilder (1954), after reviewing a large number of 

studies, concluded that^ student aptitude, ability and motivation, 

i ■ 1 

and cultural differences, among others, must be considered of -sig- 
nificant importance in assessing teacher effectiveness. 

4 

The training^ in sociometry and sociQdraina was utilized hf 
teachers to understand the problems anc^ behavipr of students. 
Dysart (1953) assessed' Ihe teacher pupil rapport before and .after 
the training, the direction -of improvement was significantly ' 
positive,. * . 

Several studies, Gould^ (1974) , "Clothier and Lawson (1969), 
.Sandefur (1969) , Holmes (1968) , have reported the effectiveness of 
preservice teachers increased considerably after an understanding 
of the pupils' environment and comnjunity was riade possible. Trow- 
brid^Jb (1974) emphasized tfie need for' actual live-in e:^eriences 
in the homes of students to understand their problems and the 
general nature of the community expectations from the education 
of their students . 

Holmes (1968) provided a community field experience designed 
to reduce the prejudices against Negroes of 76 preservice secondary 
tt^achers. The findings of an evaluation study included a sig- 
nificant reduction in the prejudices. Clothier and Lawson (1969) 
reported that 31 out of 40 teachei^ enrolled in a preservice pro- 
gram with opportunity for inner city experiences took jobs in urban 



schools^ ^fter the completion of their training. 

• Imin (1971) investigated the influence of students and the 
instructional task on teaching behavior patterns. Randomly assigned 
to one of the following grolips were 88 preservice elementary 
science teachers who: ^ . 

(1) Taught the same lesson to different pairs of 
children: * . ' 

(2) Taught different lessons to the same pair of 
children; and ^ 

(3) Taught cfifferent science lessons to different 
pairs of cluldren. * . 

o ^ 

Audio tapes were made for the first and second science lessons. The 

>^ ■ . 

data revealed- that tfie preservice teachers were more' similar than 
different on the pre- and post-teaching sessions. * 

Studies cbnducted regarding the secontiary science 
teacKer education program at The Ohio State University, Sagncss 
(1970), and Cignctti and Brewington (1971) fdUnd significant 
correlations with student-related variables. Negative corfelations 
were reported between classroom activity and the number of students 
in class and the environmental setting. For non-graduates from 
The Ohio State University no significant rpdationship was reported 
betweea classroom ac4:ivity and students' attitude towarcj science. 
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Administration Related Variables • - ^ 

It is well-known that teachers in general, and science 
teachers in particular, need a lot of cooperation from their 
supervisors. Such cooperation extends to administrative matters, 
such as scheduling a block of periods for laboratory activity, 
arranging transportation tor a field trip or for genera^I 
purchases /or science equipment and supplies. Another facet 
of administrator-teacher cooperation is in the area of 
instru'ctional leadership. A superintendent or principal, ^ 
being directly responsible to the public, has a great interest 
in the- type of instruction imparted in the classroom. Regularly 
scheduled observations and conferences with -teachers are a part 
of this responsibility. ^ Such responsibility. combines both 
the instructional strategy and the content of instruction. 
Biology^ teachers have been questioned and guided by the community 
and legislatures to select certain instructional materials and 
strategics for the classroom. 

The aspect of administrator and teacher relationship has 
been studied by many investigators (Sweaty 1963, Blumberg and 
Weber, 1068, Halpin and Crofts, 1962, Cuba and Bidwell 1957 , and 
Gefzels and^Guba, 1957). A representative sample of studies with 

a bearing^-on this study is reviewed in the ^following discussion. 

/I 

Halpin and Crofts (1962) developed a questionnaire. 
Organizational Climate Descriptive Qucstionnaj re , which takes a 
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situational approach to the issue. The questionnaire was developed- 
through factor analysis using items which describe typical behavior 
of teachers and supervisors. There are eight sub-scores derived from 
it, four each for teacher and principal. The sub-scores for the 
teacher* are disengagement, hindrance, esprit and intimacy. Sub- 
scores for the principal are aloofness, production emphasis, thrust 
and considerat;ion. The pattern of scores on this questionnaire 
provides an index of climate openness from ^ closed. 

Getzels and Cuba (1057) developed the Social Process 
Model to. study leadership styles ^in a school. Three leadership 
styles were incluSed in the model.* These are nomothetic, that * 
is, emphasis on' requirements and conformity;- idiographic , that 
is, stressing the needs and demands of the individual; and the 
transactional, that is, stressing the necessity for achieving 
goals as well, as individual fulf:^llment . 

Peruzzi (1972) used the Social Process Model and 
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de'\;elQpcd two instrur(ipnts ,^ the Science Supervisor/ Style Inventory , 
and the Science Tcachcr/Scienco Depart mpnt Head Questionnaire . • 
These questionnaires were administered to supervisors and teachers 
in 78 high schools in Massacjiusetts . The investi;gator i^eported 
that ^^science teachers indicate strong negative feelings .toward 
nomothetic department heads and strong positive feelings toward 
idiographic department he^ds/' (p. 316) The data also revealed" 
that^^'congruence of expectations leads to mutual satisfaction^" 
(p. 318) ' 
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'Tyo factors-j concerning; leadership from their supervisors 
which app(3ared significantly.,timportant iforlscierice te^cjiers were 
approach to change^ajid approach to claS^srootn insitructioDal 
help (Perutzi, 1972)'^. ^ :| 

Iri|€ national survey -^ased on ;aJ)OUt 2^500 teachers' 

'I \ : ;> , ^ ^ j r 

responses /Schlessii^er at al. (1973)(^\f eported' .that 61.2lpercent 
regarded administrayiVe sQppoi'f as of^high importance. * 



* k 



Situational Variables . / \ 
x^^' — — * 



Many investigators fXJ^rtwright ^nd Zander, 19^3, 
Campbell et al . , 1970;-,Tanlienb-ai/m and Schmidt, 1958, Cohen, 
1972; cronbach, 1957, Salomdti;:4972,'vG^ge, 1963, Altman, 1970, 
Roger, 1970, Payne, 1971, Wiegand^ 1970,"-E.ngelhardt , ia68, ^ 
Novak, 1972, Sagness, 1970, Brewington,. 1971, Cignet>ti, 1971 and 
Schlessinger et al.,' 1973) have studied the problem of influence 
of situational variables in a school on teachers* performance. 
A representative sample of- .studies pertinent to this study is 
included in this l^cTview. - r 

Alt)nari^l970) investigated the classroom behavior of 

elementary science teachers in 13 unive,rsity and 15 suburban 

elementary schools. The instrument developed for the observation 
^' 

was a feelf-developed observation system. The analysis revealed * 

V • • . . " 

that elementary science teachers in advantaged classrooms us'ed 

mo^e 'verbal cognitive and le^ss verbal procedural interactions 
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than teachers in inner city schools. • 
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Roger (1970/ reported that students in 10 outer city 



elementary science classrooi^s initiated more talk and talked for 

■ ) • \ ■ ' 

longer periods of time than* students in inner city science 
classrooms. 

Wiegand (1970) measured the nature of a teacher's behavior 

- ' ' V / ' 

in the classroom' by usiag Withall^s Social-EmotionaB Climat^e Index . 
The investigator reported that teachers who 'taught in m^dle class 
neighborhoods used a high frequency of supportive behaviors while 
teachers who taught in^ower class neighborhoods used a high 
frequency of non-supportive behaviors. 

' Payne^ (1971) analyzed the classroom verbal interactions 

in Amish and non-Amish schools by using Flanders' revised j/d 
ratio. He Reported that as the sampling moved from Ami^sh to 
non-Amish classrooms, th^ teachers became more indirect in their 
behavior. ^ ~ ~ , - _ 

-^Schlessinger et al. (1973) reported three situational^ 
variables based on national survey data which were considered i 
highly impt>rtant by secondary science teachers for obtaining and 

maintaining a quality science program.* These were a cooperative 

A'' 

stafi (5-7:.3 percent), an innovative science curricula (55.0 per- 
ccTit), and adequate science facilities (71.8 percent). 

./ry \ ^.-Eagelhardt (1968) investigated the relationship between 
characteristics of .architectural space and science teaching methods 
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in secondary schools. A teacher ques'tionnaire coupled with an 
interview were completed by the investigator in 59 schools from 
five northeastern states. The -investigator reported five- factor^ 
which were significantly related to the science teaching method. 
These were^ provision of classroom laboratories, proximity of ' 
library, size of laboratory sinks, undeveloped outdoor areas, ^nd . 
individual laboratory space. The data supported that classroom 
laboratories are the most suitable facility. ' ' ' I 
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Novak (1972) studied a logical 'connection between facilities, 
and teaching methods employed. A major conclusion of this study 
*was "fhat traditional, inflexil^le science facilities-were ^ 
accompanied .by group-scheduled science 'progranjs,. (p. 64) ^ 



^Sagness (1970) Brewington' (1972) , and Cignetti (1972) , 
in their evaluation studies on the preservice program at ' 
The Ohio State University founcf significant xelatioriships 
of activities used in-classrooms with the following: 

A. Adequacy of labor^toiy 'facilities (positive). 

B. Publication date of science textbook 
(positive) . ^ 

C' Ant&unt of laborator>' work (positive). 
- D. Teacher's view of the importance of . 
salary (negative).'* ♦ ^ 
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Summary of Selected Ind^endent Variables - 

1.., Teacher's sex and age are not related to a. teacher's 
effectiveness. 

> - » i 

2,. Length of ' teaching experience is negatively' related to 
teacher's effectiveness. ' ) 

3. «> Teacher-pupil relationships and teacher's personal 

9 

adjustment are strongly related to the teacher's effectiveness. 

4. Preparation in curricular materials is helpful if 
teachers are convinced of the underlying philosophy and teaching 
practices advo9ated in the materials. . 

5. Student's attitude toward school and the teacher 
influences a teacher's effectiveness. 

6. Administrative support and encouragement are 
considered very important by science teachers. 

7. Administrators who are flexible (idiogrdphic) are 

well-liked by teachers., 
> * 

8. Lack of science equipment and supplies greatly 
reduces the teacher's use of laboratory activities. 

It is logical to conclude t^at the present study should 
include a study of some selected variables to determine*^ their 
relationships to a teacher's utilization of inquiry-oriented * 
activities. The results of this study should ^suggest an 
indication of some variables with a bearing on science teachers^ 
and science instruction. < ^ 
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Follow-Up Studies of Teacher Education Programs 

An increasingly large number of programs are providing 
an extensive field-based and/or competency-based curriculum, 
Inservice and preservice education programs are being organ^ized 
for particular aims such as thi5_use_j)f specific curricul\im 
materials, questioning techniques, inquiry techniques and other 
teaching practices. Constant changes in the curriculum have 
sparked a necessity foj: and interest in careful evalua'tions of 
their impact. 

Sherwin (1974) reported that 84 percent (respondents) 

of. the American Association of Colleges for Teacher Education 

(AACTE) member institutions, or ^03 in actual numbers, are employing 

some form of foXlow-up studies of their graduates. This section 

deals with 15 of the most recent studies in this area. 

> 

^ Ronald D. -Adams (1974) of Western Kentucky University at 
Bowling Green conducted a pilot study to .fi^eld-test a 'theoretical 
model for the evaluation of a teacher education program, using 
J. T, Sandefur's illjistrated model (1970). Forty preservice ^ 
teachers each year were to be 'observed during their student ^ 
teaching, Luward the end of. thei,r first year of teaching, after 
three years,, and, finally, after, five years of teaching. The 
results of Phase I (during the preservice and first year of 
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teaching) were published in 1974. Of the initial 40 volunteer 

subjects (20 elementary and 20 secondary) only 22 (15 elementary and 

7 secondary) were followed in their first year of teaching. 

A battery of instruments, was administered during student 
teaching'?»'and later in the first year of teachings. -It included: 

1. Career Base Line Data Questionnaire. 

2. Personality Scale. 

3. Rating Scales.. ^ ' . 

A. Teacher evaluation by peer/supervisor. 

] 

B. Student evaluation of teaching. 

4. Classroom Observational Record. 

5. Interaction Analysis. ^ 

tVhiie the results indicated that this model can be used ^ 
successfully, the small population sample was a definite limitation. 
Another was the absence of in^nrtnatjLon on what subjects were taught 
by the secondary teachers* Tlie major conclusions were: 

1. elementary teachers became le^b authoritarian after 

T 

one year of teaching experience. 

2. There was no difference between the cooperating teacher *s 
ratings- of student teaching bphavior and peer' and supervisor ratings 

r 

after one year's teaching. 

3. The secondary supervisor's ratings were lower than the 
cooperating teacher's ratings for the teaching dimension "Re- 
lations with students.'^ 



• . 50 

4. Pupil ratings were not significantly different between 

student .teaching and the first year of teaching. 

♦ » ^ ♦ 

5., Classroom ifiter^ations- for ele^nentary as well as secondary 

school teachers did not differ significantly after one year of 

te'aching experience ^ » ' * * - 

J. T. Sandefur (1967), collaborating wi^th others, conducted 
an experimental program at- Kansas State Teachers College at^^ 
Emporia to (1) identify and organize knowledge related to teaching 
and learning,- (2) design and implement a series of laboratory 
'experiences, and (3) evaluate the extent to which teacher behavioi> 

was affected. • ' . ' 

t * 
Essentiall*y the reseatchers attempted to coordinate laboratory 

experiences, allowing observation an^^^p-^rticipation with appropriate 

readings, and to conduct the who-le program M41 a relatively. informal , 

non-threatening seminar context. The sample was formed- of 62 \ ^ 

» 

teachers in the expejrime'ntal program and 52 in a conventional program 
within the same institution. Data on classroom behavior were 
collected during student sessions* using Ryan^s Classroom Ooscrvation 
Record , and Hough 's modification of Flander ^s System of Interaction 
Analysi s .'. Additional data were 'col lected using student^eaching 

„,...-«^«.««,-^ - 

The analysis of data revealed that experimental teachers 
used^many more desirab-le behaviors comparad to the control group tHit 
were termed as fair, Jomocjatic, original, responsible, showing 
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'acceptance and use of pupils' ideas. The pupils in tlieir classrooms 

t 

\ 

were^ jadged jis^^iore alert, responsible, initiating, fair .and 
democratic than the pupils in classrooms taught by conventional 
"program graduatB,s. , ' 

The Mid-Continent Regiona^^ducational Laboratory (McRel) 

was actively engaged with 28 different colleges and univer- 

sities at the end of 1974 isn a field-based program entitled 

Cooperative Urban Teacher Education (CUTE) fp3r the preparation of 

teachers in urban schools (Soptick and Clothier, 1974). The 

program developmopt , from 1967, when it was originally started^ 

in four midwestern cities, to its-^prfesent size, has been gradual * 

» 

and systematic. In Phase I (Installation) tjie goal was achieved 
to implement this program at eight different sites. Phase 11 
(Diffusion) involved using the original eight sites for dissemin- 
ation 'of the program to another 20 sites. At the end of 1974 
about 2,000 graduates had been given this training. 

The objective of the program was to develop a teacher's j 
ability, to understand the environment, attitudes, insecurities, 
culture and prejudices of hiniself and his students and the 
development of teacher competency I'J^inquiry peaching methods. 
The curriculum for' the program replaced the regular student 
teaching and was completed during 16 weeks of training. Thos^**^ 
•students who expressed a desire to teach in urban schools' were 
enrol letii^in the program. The program includied training in three 
components mental health, sociocuKural and teacher education. 



In the sociocultural component students were required to 
participate in many field experiences in the community in which 
they would be teaching:. It was more than just a tour of the 
community. Volunteer work with community agencies, tutoring pupils 
in their hom^S', observing in the waiting room of a hospital in 
^ the community, or doin'g a sociological case study of an individual 
pupil during the semester were some of the recommended experiences. 
Another part was called "live in," in which students spent some 
time with a family in the community. McRel resource people from 
the community interacted with students. Thus an opportunity for 
internalization of feelings and understandings about community 
life was provided. 

The mental health component involved discussion sessions 
under the guidance of a psychologist or a psychiatrist. They- 
delved into the students* anxieties, prejudices, attitudes and 
defense fliechanisms . Children's embtioiial and psychological 
development were studied and discussed'. CUTE teachers were 
•enabled to understand and become better able to cope with the 
immediate pressures of involvement in inner city schools every 
day . 

The third aspect , teacher jeducation, placed an emphasis on 

. . -A ' ■ 

inquiry teaching methods.. Pupils were encouraged to ask questions, 
to suggest alternatives and to explore possible solutions. 



\ An early follow-up study of this program was reported by 
Comeaux C1971> for, the period of 1967-70.' This study .included \ 

^ comparing the employment status of 295 CUTE graduates to 231 com- 
parison graduates. In -1971 a significantly greater proportion of 

'female graduates of the GUTE program, as compared to non-CUTE 
female graduates, taugfit in inner city schools and planned to 
remain there. A significantly greater proportion of male CUTE 
'graduates remained in inner city schools as compared to the 
non-CUTE comparison group of graduates.^ ^ 

In another study J^e evaluation was conducted first at 
the eight sites by the McRel staff and later at the r^st of the 
20 sites during 1973-74. The comp'onents of the evaluation plan 
included: 

1. Individual site reports by the on- the-site* staff . 

2. Monitor* reports (prepared after the site visits by 
the McRel staff) . 

A. Responses to a form reporting individual 
interviews with the site directors. 

B. Responses to an evaluation checklist.^ 

C. Narrative summaries by monitors regarding weaknesses 
and strengtlif of a site. , 

3.. Student data. 

In the early stages each student was" administered the following tests 
th'Tce times during the semester (beginning, after the" first eight 
■weeks and at the end of the semester): Cultural Attitude Inventory, 



2 ching Situation Reaction Test , Semantic Differential , -and 
Personal Orientation Inventory (POX) . The results indicated 
significant changes in students on a third of all the variables. 

In the latest evaluation (1973-74) POI, and a newly develo 
CUTE Qui 2 ^ were administered at the beginning and at the end ^f th 
semester. The POI is a standardized test to assess the extent an 
individual is '*self-actualized/* There are 14 sub-scores and two 
ratio scores are delineated from this instrument. CUTE Quiz tests 
the student *s- mastery of major concepts and goals of teacher 
education and the sociology components of the program. The quiz - 
is composed of- 50 items (agree/disagree type) with questions of a 
cognitive and affective nature. The results of the 1973-74 study 
revealed significant gain scores by the graduates from pre- to 
post-tests on the Quiz , ^and nine out of 14 sub -s cores'- pn POI. 
The 1973-74 CUTE students compared favorably to Mas low's 
criterion group of se^f-actualized persoils. 

In 1974 Gould (1974) reported the conclusions of the 
general evaluation studies of the Cooperative Teacher Education 
Project (CTEP) conducted in conjunction with Hi^h School District 
#214 at the University of Illinois (Urbana campus) , Northern 
Illinois University, and Northeastern Illinois University. The 
secondary teacher education program is characterized by extended 
experience in elementary, junior high and high school. The 
students progressed through observation, mini-teaching^ team 
teaching, individualized instruction and full-time, teaching 

•• 7-3 



fo? appro:^imately eight weeks. * 

Follow-'Up c{uas/tionn aires were used to assess Job-taking 

»*- » » . 

characteristics of CTEP graduates and convent i'onal program 

graduates.. In an analysis made in 1973, the proportion of CTEP 

science 'graduates taking teaching positions following graduation 

was twice that for the comparis oft group. 
I 

Another study (in progress) is related to the development 
of self-concept in CTEP graduates. Two instruments that were used 
were Personal Orientation Inventory (POl) and Occupational 
Characteristics Inventory . Preliminary results indicated that 
CTEP -candidates began the program with a significantly greater 
tendency toward self-actualization and self-acceptance than did 
candidates of the comparison group. . , 

A Lickert type Illinois Teacher Evaluation Questionnaire , 
consisting of 40 descriptive items on teacher behavior in the- 

* 

classroom, was administered to about 8,000 pupils. The Chi-square 
statistic analysis showed significant differences across training^ 
programs, with the difference In favor of conventional ^student 
teaching. 

* 

The Minnesota Teacher Attitude Inventory was administered 
in still another study to 92 CTEP candidates . The scores were 
CQl'lected at the beginning of the program and 18 weeks later at 
the conclusion of the "extended teaching'' component. Pre- and 
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post-scotes were significantly different. - 

The effects of the CTEP program were about as debilitating 
as in 'more conventional programs . Altruism and i^alism 
seemed to dissipate over the CTEP experience, perhaps in 
favor of a more realistic outlook. (Gould, 1974, p. 8) 

Coyne (1970) reported the results of a comparison study 
between the conventional teacher education program and the new 
Missouri Western Continuum Program. The new program was 
characterized by 54 weeks of classroom experience Starting from 
the sophomore year, and the replacement of education courses.^ . per 
se, by seminars with tfie faculty and school personnel. Sixty 
matched pairs of sophomores \\'ith education inajors were selected 
according to their high school and college cumulative grade point 
averaged and interest fields. The members of each pair were 
then randomly' assigned to either the conventional or the new 
program. After the final student teaching three types of data ^ 
were collected on each pair. 

The information collected included scores on proficiency 
examinations, student questionnaires, and the evaluation of a" 
student *s performance as observed by school administrators from 
video tapes. The t test for paired groups was used to analyze 
the data. The findings of the study were: 

1. The supervisors* evaluations of the students in 

the new program were signifi canjtly superior to that of the ^ 
comparison group. 

2. The students in the new program had a significantly 
superior attitude toward the concurrent education courses 



than the comparable group. 

3. Perceptions (visual and written) of the students 
in the new program concerning the analysis of the teaching 
situations included in a questionnaire were e'ignificantly 
superior to those of the Students in the conventional program. 



Was5 and Combs (1974) reported the results of a foljow-up 
study for the evaluafid^ of a humanistic teacher education program 
at, thfe University of Florida. The technicjues used in this study 
open a way for further research in the area .of humanistic programs 
for teacher education. 

The experimental program, based on a perceptual-humanistic 

theory and extended field-based interneship program, was started in 

1969 side by side with the regular program. The program was 

♦ 

designed to provide opportunities for the development of the 
teacher's "self as an instrument ... to carry on the educational 
functions." (p. 125)' 

To "evaluate the program three instruments, two behavioral 
and one perceptual, were used. These were Teacher P ractices 
Observation Record (TPOR) , Reciprocal Category System (RCS) , a 
modification of Flanders ' System ^ and the Perceptual Dimension 
Scale (PDS) . 



The sample consisted of 65 teachers, 35 of whom graduated 
from the new program and 30 from the regular program in 1970-71. 
A team of two observers out of a total of seven were assigned the 
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task of observing a teacher for at ieast three hours and completing 
.three instruments pertaining to that teacher. The observers were' 
not given the information that a particula'r teacher was or wa^ not 
from 'the control, pr experimental program. The analysis of ' the data 

indicated that the teachers from the experimental group.- had _a_ ' 

significantly higher total score on the perceptual dimensions than 
did the control touchers. On the behavior observations, the 
teachers in the experimental gToup used. significantly , less 
teacher-centered right answer focus , i.e., traditional teaching. 
The experimental tjeacher often showed more positive verbal 



interactions than 



did the teachers in the control group but it 



was not at a statistically significant level. 



program with evaluation as an integral part was implemented at 

\ 



A cybernetic model for th^ revision of the teacher education 

integ^^ 

. Fairmonty^tat^ College in Fairmont, Wef^t Virginia (1973). The • 
new curriculum for elementary, secondary, and K - 12 preserVice 
teachers *was proposed in three phases. Phase I, Professional 
Educational Core , included a sequence of four education courses. 

/» • ; ; 

Phase II, Initial Pe rforma nce Practicum, was ,a performance-based, 

' * ] ' . I 

, , ' - f ' , - . 

criterion-referenced three^^facetisd program. oThe facets Were - , \ 

theoiy., clinical experience, and student teaching. Phase III " 
labelled Graduate Assessment . Record and included a regular pro- 
vision for -following the graduate *5 progress during; the first 
year of teaching. ^ 
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Phase III was implemented by sending ^wo questionnaires, one 

each to the graduates and their, supervisors . The opinions of the 

graduates (1971-72)' wene gathered regarding the adequacy of their 

preparation in the five major areas planning, instniction, human 

relations, classroom managejnent, and evaluation. The supervisors* 

questionnaire also included these five area5 and an additional area 

of- personal qiialities; , / . 

.The/ analysis of 'th:<^ data revealed that the supervisors 

' i ' 

geiierally Regarded the graduates as good to excellent teachers. 
The graduates perceived themselves as fair to above average 
teachprs^. Certain ^Weaknesses in the program ^tf^re also reported 
by thfe /respondents .; The program was modified to include micro- 
teacH;ing^,, an' instri^ctional media laboratory^ and increased field 
experience and performance-based criteria in Phase I. No study 
has been published, after the first set of changes were put into 
effect. 

' A follow-up study was conducted at Portland State University* 
tQ evaluate the undergraduate teacher education program (Duncan, 
1973,). A product evaluatix>n model was used in the study. Four cri- 
terion variables were identified which were directly related to pro- 
gram objectives teacher performance of program objectives, cogr 
nitive achievement, attitude toward teaching, and perception of program 
procedures. The criterion measures developed or adopted were: 

1 . Teacher Behavior Rating Instrument . 
\ ^ 2 . Measure of Cognitiv e Knowledge Related to Teaching . 



3. Concerns About Teaclii-ng. 

-} ■ ■-■ - 

4 . Perceptual Inventory of Program Procedures . 

The sample was drawn from students entering the program 
in 1973, student teacher^§ graduating ^n 1973^ and voluntary* 
graduates (follow-up group), from the 1969-70 school year. 
The analysis of the data showed few differences in the accom- 
plishment of the objective of the program by the existing 
group and the 'follow-up group. No differences were ob- 
served in cognitive achievement between the^ entering group 
arid the existing group. 

In ^ study Colella (1974) compared the attitudes 
and behaviors of recent graduates of the experimental and. 
the traditional teacher education models at'Seton Hall 
University in South Orange, New Jersey. The subjects of 
the study included 35 first-year graduate teachers from 
each of the two progr6.ms. The instruments used included 
the Minnesota Teacher Attitude Inventory , the Appraisal 
of Teacher Service , and the Flanders System of Interaction 
Analysis . ^ ^ 

A one-way analysis of variance treatment of 
the data revealell the following: 

1. The majority of the experijuental graduates 
reflected an uncritical positive attitude toward 
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teaching" compared to the ^critical auth.oritarian 
attitude of the traditional program graduate. 
• ^ I ^2. The mean of the instances of indirect 

/ \ ^ ■ . 

•^eacher talk/aixJ student was higher for the ex- 

- ' V . 

perimental graduates , and the mean of the 'instances 

of direct teacher talk was higher for the 

traditional program graduate. % 

f 

An evaluation study was conducted at the University of 
Montana at Bozeman by Morin (1973) which included the past 
graduates, .principals and counsellors, cooperating teachers, 
pupils, parents and preservice students. All these subjects 
were asked to respond to two .Likert type opinionaires re- 
garding the benefit of the field-based preservice program. 

- The analysis of dat.a revealed feedback extremely favorable 
to the program. " . 

The lowa-Upstep Program ivas evaluated in 1970-72 by 
Pizzini (1974) in a study with a three-fold purpose: 

1. To determine initial measures of ^elf-concept , 
dogmatism, and 'science teaching philosophy of pfbs- 
^ pective teachers . ' 

/ 2. To determine changes in the above after 
participating in the Iowa Upste^ I and II programs., 
3. To determine tha 'effects of an early 
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* exploratory eaperience program on the development 
of attitudes toward teaching and selected concepts. 

Participants were prospective science teachers 

enrolled in the Iowa program during 1971-72. Instruments 

included the Tennessee Self-Concept S cale , the Science 

Teaching Assessment Test , the Rol^each Form and Dogmatism 

Scale , the Minne sota Attitude Teacher Inv^entory and the 

Semantic Differential ,for Selected Educational Concepts . 

The findings generally suggested that the experimental 

program was effective in contributing to positive growth 

in self-concept, science teaching philosophy, and attitude 

'I 

toward educati9nal opncepts . 

Grover and others (1973) completed a year- long 
comparative study of seven different models of teacher ^ 
education at Western Ifehington State College in 
Bellingham. Six of the programs studied were field- 
based and in operation simultaneously "along with the, 
seventh program, which was the conventional' on<^. The 
field and clinical experience ranged in these programs 
from one quarter (conventional) to one full year. Data ' 
were collected on 114 subjects participating in * 

seven programs. r 

/ 

A large number of variables studied, were divided 

into three categories entry characteristics, program and 



setting characteristics and exit characteristics. The data 

collection involved gathering information from student files, their 

leaders, and ,at least three observations in the classroom. The pro- 

cedure used' for the classroom observations was describeH as "eclectic 

\ 

and systematic.'* 

The statistical analysis of the data including factor 
analysis, discriminant function analysis and multivariate analysis 
techniques were performed. None of the factors studied accounted for 
more than 10 percent of the variance. The candidates from different 
programs differed significantly on two cluster variables verbal 
^'direct'* influence ajid observed pupil attention to task. The inves- 
tigators concluded that the grade level taught must be considered as 
an importaiii-^actor in- comparative studies such as this one. 

The studies reviewed in this section suggest the following 

trends : 

~ ' 1. ^\ majority of follow-up studies have been conducted 
after 1970; 

2. The feedback received from such studies points out useful^ 
infcrrmation which can be used to improve preservice programs. 

3. Criteria utilized "in follow-up studies hafve included 
the us,e of checklists, questionnaires^, direct classroom obser- 
vation,, preservice fecords, and appraisal of teachers by super- • 
visors -and* other o^erveirs. ^ " 
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Research on the Field - Basecf Preservice Secondary Science leather 
Education Program at The Ohio State University 




• The description of preseTvi^:^,,;^^ndary science teacher 
education program, to which this study is -related, is given in 
Chapter I. Initial forms of, this program started in 1969-70 and 
have been used since then in modified forms. Several researci\es 
have attempted to measure the impact of this program on the 
preparat^ion and performance of teachers in schools. 

Sagness (1970) evaluated the* impact of th'e early involvement 
in schools with contrasting environmental settings. TKe particular 
program described (termed, as "project'* versus-^he other program 
at The Ohio State University, *'non-project") was in its early 
Stages of development in 1969 and overlapped with a conventional ^ > 
teacher eduqat ion program. The 'criterion variables were sel-ectcd 
as the views of project and non-project students regarding t^he 
classroom activities for "urban'* and "sub-urban" settings during 

i 

the first .professional and student teacHijig quarters. By developing 

a suitable instrument. Science Classroom Activity Checklist tSCACL) , 

Sagness' assessed the activities used ^l^^student teacher? enrolled 

in 'the "pro-ject" ^and "non-project"- progr^m^ ; " ' ^ I 

* 



In addition, Sagness (1970) attempted to find out the 

^ compatibility of project and non-project students for working with 

culturally deprived students in inner city schools. He concluded 

/ 

that* project students had less restrictive views about using 
.laboratory activities and they encouraged ^more student participation 
in classrooms as compared to non-groject students. The knowledge 
of project students regarding the culturally deprived students 
was significantly higher than that of the non-project students. 
However, the scores of project students at^the end of the student 
teaching quarter w6re not^significantly different from their 
scores obtained in the first professional quarter. The investigator 

V * 

reported significant correlations of 23 selected variables with- the " 
^criterion vari^ables. The selected Variables were drawn from the ^ 
areas of student characteristics, teacher characteristics, and 
envijroHmental settings . 

Another major contribution which Sagnes^s (1970) made 

was the development; of the Science Classroom Activity Checklist 

(SCACL)^ The checkM^t was developed 'from the instrument that 

Kochen^orfer and iLe desigtiQ^i for use with the Biological Sciences 

iulum Studies )(teach^jrs . . SCACL was developed in two parallel 

forms y one to be completed by students and the other to be com- 

* 

pleted' by the teachers. * SCACL :TP provides information on the 
views of science teachers regarding the classroom activities .whlc|j 
should be used in^cla^sr9oms On the othQr-han^, SCACL:SP gives 
data on the activities which arc used in the classroom as perceived 
by students. The revised forms^include 60 parallel statements 
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to be answered as True or False. The KR-2(T'and KR-21 reliability 
estimates for the revised forms were reported for the SCACL:SP as 
.74 and .73 respectively. These estimates for the SCACL:TP were 
reported as .77 and .73 according to KR-20 and KR-21 techniques 
respectively. 

\ 

, There .are se-ven sub-scales in the checklists which are: 

1. Student classroom participation. 

2. Role of the teacher in the classroom. 

3. Use of textbook and reference materials. 

4. Design and use of tests. 

5. * Laboratory preparation. 

6. -Type c^'lajboratory activities, 

7. Laboratory follow^-up activities. 

A, composite score on this checklist provides information on the 

4 ' * 

nature of clasSlroom activities-. * , 



Cignetti- (1971) and Brew'ington (1971). did follow-up 
studies first-year teachers graduated fronrth^ "project^' and 
non-project programs. Cignetti selected' his sample from the firs^ 
year project and non-project teachers and a comparable group of 
non-graduate teachers (frora The Ohio State University). The total 
sample was composed of 43 teacliers in. 18 different schools. 

• The conclusion of this study revealed *that The Ohio State 
University non-project teacjiexs appeared' to hold more, restrictive 



and less open-endcrd views for the type'i'^f-^ab oratory activities 



whicfi should be used in classrooms compared to project teachers 
from The Ohio State University. The Ohio State University project 
and non-project teachers did not change significant-ly the types of 
activities used during the year. Comparing The Ohio State University 
project to the graduates from the other institution^, it was found 
that the former group had significantly higher composite scores 
on the Cultural Attitude Inventory . The Oliio State University 
project teachers had significantly higher scores on the knowledge 
sub=-scale of CAI compared to The Ohio State University non-project 
teachers. The views of both project and non-project teachers re-' 
garding the classroom activities as measured by SCACL:TP were 

/ -^r 

not significantly different, 

o 

. Brewingtop (1971) worked with 26 teachers graduated from 

y 

The Ohio State University in his follo\y-qp study. Of these teachers 
10 were enrolled in the £^roject while another 16 were enrolled in 
the non-project. The design of this study was quite similar to that 
of Cignetti, The differences between ^he two studies were that 
Brewington was (Concerned with comparisons between the project and 
the non-project teachers and Cignetti concentrated mainly .on 
studying the differences between The Ohio State University graduates 
(project and npn-project teachers .combined) and' those who were not 
grad4ate^ of, The Ohio State University^ 



grewington (1971) reported^that as the school year pro- 
gressed non-project teachers from The Ohio Statue Urtiversity chang'e^ 
significantly thc/ir perceptions of the types of science classroom 





68 

activities, the changes veering toward allowing less student 
involvement in class activities. Project teacliers did not .change* 
significantly their perceptions of classroom activities during the 
year. Project teachers tendecf to be more inquiry-oriented and 
preferred innovative strategies more than did the non-project 
teachers. .The attitude towa^rd^r knowledge of culturally" deprived- - 
students showed a decline in non-project teachers whi-le, these did 
not change significantly for proj ect .vteachers . 

Brown (1972) studied the two science education prdgi:ains 
(project and non-project) much like Sagness. The criterion 
variables used were the preservice teacher's views of the types 
of classroom activities which should be used in urban and suburban . 
settings, the type of activities used by preservice tea^che-rs 
during student teaching, the student teacher relationsjups , the 
personal adjustment of jpreservice ^teachers , and knowledge and 
attitude toward culturally deprived students. 

In addition to the use of SCACL:SP and SCACL:TP, and CAI 
which Sagness had used in hiS/ study, Brown developed and used 
Cliecklist for Assessment of Science Teacher (CAST) . in the Uig 
parallel forms. Checklist for Assessment of Science Teacher : 
Supervisor's Perception (cXsf:SP) and Clrg^klist for A^ogSnient- of ' - 
Science Teacher :- Pupj 1 's Perception (CAST:PP) . The check lis t\Jias , / 
15 questions, five in each of the three areas student teaoher ^ 
relationships, teacher's per^onal(adj ustment , and classroom 
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activities. A detailed description of CAST is included in the 
section on instrumentation. 

>" 

Major conclljsions of this study were: 
* 1. Project, and non-project student teachers differed 

signiJ^ie^ant Jy in terms of the types of classroom activities 
~ ^ used, as measured by a sub-?lcore on CASTrSP (completed by 

cooperating teachers). Differences reported .i5?.ere in favor 
of project student teachers. ' * '*:— . 

■2. Project and non-project student teachers^dif fereiSr t:. 
^ * significantly on the teacher pupil relationship sifal ' 'Mdr<5 

positive teacher pupil 'relationships were reported foHL'^i ' 
project student teachers than non-project student teacTters . 

^3. Project student teachers showed significant - ^ 
changes in .thei-p.^vi^ws regardiTig ,cJa3'srcom;aG'fi,vjh:ie$ , 
to be used in urban .and suburban- settings aS compared to 
' ^^_the^ hdn-project studerLt- teachers . ^ --' j, ' 

4, Both ^project and non-|)roj'ec;t- ^tudtjnt teachers did: 
tiot shx)W signi-ficant changes in their\^attitudo or. knowledge 
. b?- cultural ly depa^ived student^. ^ . / 

; ' 5. The'^wo groups wete not significantly 'different on 

. -the pe^^sonal .adjustmen't sub-scale of CAST. 

' .y ' , - • - ' ' ^ 

-^6. Significant positive correlations were reported 

between CAST:SP, CASTrPP and SCACL:SP. 

♦ 

Lucy (1972) evali/ated the effect^^ness of indivi dualized 
^ science laboratory activities which are an essential part of the 



five-quarter teacher education program. , This aspect of the program 
was ^addpd to improve the prospective 'science teacher's- understandin 
of the nature of science. The. sample for this study consisted of 
129 students enrolled, in the science education methods course durin 
Winter" 1969 through Spring 1970. The instruments used incttried 
• Wi9,consin Inventory for Science Processes (WISP) , Laboratory Suiyvey: 
and Activity Reaction Sheet . The report on formative evaluation 
revealed that the students considered the activities -as appropriate 
and their attitude was favorable. Some activities were judged to*^ 
t)je too time-consuming. .The summative evaluatioji indicated that 
these activities were most helpful in increasing the understanding 
of the higher order processes of science. Significant gains 
occurred in WISP scores after the program. 

Deamer (1973) investigated the perceptions hel*-^ by 
individtials involved inthe preservic'e program. The population 
foij the study consisted of /principals of cooperating schools in 
eight school districts, preservice teatWiers ^ Nand college super- 
visors. Data were collected by means of five i Q-sort instruments. 
Personal Data Questionnaire, and the Education Attitude Scale. 
Data from the Q-sort were analyzed to determin^ the relationship 
that existed hetwodU various groups involved in the program. 
The other two instruments provided information on the b?b1cground 
and educational attitudes of participants. Analysis of the data 

-jevealed that principals, preservice teachers, cooperating 
teachers and supervisors* differed significantly in perception of 

'the attainment of general objectives for science teacher 
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preparation. 

Significant^ differences were reported between the 
>appropriateness of objectives for pr.eservice teachers' at 
different ^stages in the program. 'Preservice teachers in tH^e : 
second quarter (J^) were more concerned about concept for- 
mation, 'motivation, self-evaluatioHfl^ and individual differences. 
They were more concerned in the third quarter (J^) about 
teacher pupil interactions, use of effective inquiry strategies, 
rand teaching-learning environment. Preservice teachers per- 
ceived appj^opriate objectives in the fdurth quarter (S^) as 
"good'' teacher characte'ristics and planning skills. Duringf 
the full-time student teaphing' (S2) the objectives con- 
sidered most appropriate were conducive learning atmosphere, 
pupil teacher interaction, and effective teaching strategies." 

To summarize, in_this section six studies were 
reviewed connected with the preservice secondary science 
teacher education program at The Ohio State University. These 
studies have shown that: - 

' 1. Prekervice teachers in the programS^couraged 
more student participation in classrooms . than tro ones 
in the conventional preservice program. ' 

2. The knowledge of .preservice students in the program 
' ^ regarding culturally deprived students was si gnificanjly 
. higher than the ones in thp conventional program. 



3. Preservice teachers in the program differed 
significantly in the student and teacher relationship from 
the ones in the conventional preservice program. : 

4. Graduates from the 'preservice program/ in comparison 
to the graduates from other universities, possessed wider 
knowledge ,and better attitudes toward culturally deprived 
students ^ 

5. During the first-ye^ir teaching assignments, the 
graduates from the preservice program changed their, views 
regarding the type of classroom activities less than the 
graduates from the conventional program. 

6. Indivi^jalized laboratory; activities .helped to 
increase the understanding "of the^^ ^ure^ ji^ science. ^ ^ 

7. Preservice teachers changed their perceptions 
of appropriateness of objectives as tThey progressed 
through the five-quarter sequential program. 

Summary 

In this chapter, research ^itudies were reviewed 
concerning three major areas. First, research evidence 
related to identification of various independent variables 
-having an impact on teachers' behavior in schools w?js 
categorized according to characteristics of the teacher, 
students,^ administrators and \situational. Certain specific 
variables belonging to the four categories were recognized, 

i 
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at the end of a particular section, whiclv shoulcf'^be included in a 
study related to teacher behavior. The list of the variables ^ • 
identified included teacher pupil relationships, teacher's personal 
adjustment, teacher's preparation in curriculum materials, * 
students' attitude toward course and teacher, administrative 
support, basic laboratory equipment and many other variables- % 



Second, a number of follow-up studies were reviewed. It 

is evident that study of the performance of graduates in schools 

provides useful feedback for the improvement of a. teacher education 

program. Most folldw-up studies reported were conducted using 

r 

first-year teachers. ^' * ! 



Third, studies related to field-based preservice programs 
for secondalry science teachers at The Ohio State University were 
reviewed. It was evident that program graduates used more ind|uir>'- 
oriented activities, an objective of the program, in classrooms 

y * 

than other comparable graduates during student teaching and the 
first year of teaching. It seems that a study of graduates during 
their teaching careers T)eyond the first year should provide addition- 
ar'signif icant information on the effectiveness of the preservice 
program. ^ ' • % - 

The present study includes aspects which are Based on 

t » 

i 

ccfhclusions d^iwn from reviewed research. Tlyis study is an attempt 
to follow up graduates beyond the first year after graduation up 
to five years of inservice experience. In addition^ a lat^ge number 



of variables which include some variables identified in this 
chapter and some new (such as the administrator's views on 
science teaching, discipline, and the like) are to be studied 
for their impact on the science teacher *s use of Inquiry-oriented 
activities. ^ . 



^ QIAPTER III 

THE STUDY -- DESIGN AND METllOD 

This chapter contains a description of the following 
three aspects: 

1* Population and Sampling" 

2. Procedures for Data Collecting. 

3. Selected Instruments v 

^ Population and Sampling - - 

The population was composed of teacher ec^ucation graduates 
with a major teaching specialization in any field of science 

• ' , • - 

ft)hysics, chemistry, biology, general science, comprehensive \^ 

science, physical science and e^rth science), A list of all the 

« - ■* 
graduates with , the above specializations was compiled for the ^ / 

P9riocls -1969-70, 1970-71., 1971-72, i972-73 and 1973-74 'from the 

records in the main^of|'ice of the College of Exlucatipn. This 

list was' checked against the records available in the Educational* 

Placement Office to get more rpcent information regarding the - 

/ 

employment status of the graduates . A final list was then pre- 
pared of graduates who were employed as full-time teachers in '^^^ 

the state of Ohio during the 1973-74 year. Along with tl»ig^ ^an__^ 
* • 75 ' 
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attempt was also nia<Jc to coatact a total -of 4b graduates (uith 
"no records in the Educational l^lacement Office) on. their permanent 
addresses. . * . ' 

V 

f ' * 

An initial letter Was mailed- to the principals of the 

sc])ools to confirm the placement of the graduates and to seek / 

their approval for conducting the study in their school 

buildings. A type'd postcard was enclosed with the letter for 

their responses (Appendix D ). Responses were received from 92 

out of a total of 135 Letters,, during the two weeks following 

the mailing. The investigator made telephone contacts with the 

"Administrators of the rest of the schools. A total' of seven 

principals^ responded by indicating a new placement address for 

the concerned graduates. Still others, numbering 2*2/ indicated . 

the discontinuance of the graduates at their schools and no 

knowledge of "the- present place of employment.. 

All the information thus provided was immediately 

followed up by:, a .telephone call and a forma;i letter. Two^ 

principals reported that th^ graduates concerned were full-time 

" - ' / ' . ' • % 

mathematics teachers i"nstead of science. Five principals r^e- 

fused t*o give their permission initially for the conduct of 

i^e stud/T^/rhe investigator, jhowever, was able^to persuade^ 

three of the five J:o pafticijate by explaining the importance 

and procedu^ral details of the study in telephone conversations. 

« ' ** . ■» 

The other, two pri^icipals (responsible for six employed 



graduates) were unwilling to aljow the study in their buildings* 

Aftei\ re'ceiving ^the official approval from the school' 

principal^^'al^^er of request for participation in the study 

was sentv4:AH^PeT^ teachers. Enclosed with this 

were a brief description of the type of data to be collected 

and the selected instruments. Six teachers refused to 

participate, citing personal apprehensions, 

\ 

The final list contained 94 sample -teachel-s , ^f these, 

only 89 returned the completed responses to the instruments in 

time for the study. Further data from three t;eachers could not 

be used for analysis due to idok o-f informati on ^on the type 

\^ / 

of preservice program atten</ed by them, * Table 1 presents a 
breakdown of thQ 86 graduates participating in the study-. 

The number of participants for the yeal* 1969-70 was 
eigJ^t, These participants were enrolled iri^the Senior Project. 
No graduate's enrolled in the traditional (one quarter) preservice 
education program Were selected for this stjudy, the number 
of graduates foli- the years 1970-71, 1971-72, 1972-73, and 1973-74 
was la, 19^ 21, and^20 respettively , . , ; ' ' 
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- TABLE 1 

NUMBHR OF TOTAL GRADUATES, GR>\DUATES 

TEACHING IN OJIIO TM 1973r7i A.\D 
. • PARJICIRATING GJUDUATES 



Total XumWr Graduates Employed 

of Gradtratigs , .•' in Oljio . Nii]jiber of 

Tradi- Pro- Tradi- Pro- Graduates 

tiondi _ ject -tion i] feet Participating 

'/^ '• L: • 



1969- 70 61, 21 * 10 8 

1970- 71 ^ 39 41 30, 18 

1971- 72 72 22 ' . 19 

1972- 73 40 • " • ' 23 J 2i 



1973-74 - . 50 \ 30^ 2C 



^Figures unavailable ' N = 86 
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Comparisons Between Participating Versus N'on^Participating Population , 

» 

Preseryice data were collected on four selected variables • • 

for all the graduates regardless of their place or current*, 
status of employment. The selected variables were pre-professional 
grade point average (Entry GPA) , grade point average in pro- 
fessional education (EDP GPA), cumulative grade point average / 
(C^J^!U GPA), and preservice compoisite score on Science Classroom 
Activity Checklist r Teacher's Perceptions (SCACLiTP PRE) , 

Means and standard deviations on all these measures are 

pre^sented in Table 2, The range of mean Entry GPA for participating 

* • - 

^graduate$ was between 2.66 and 2.94 as compared to 2,69 and 2,80 

\ ^ 

for non-participating graduates. Similarly, the mean EDP GPA 

for participants ranged fromyS.OO to. 3.20, and for non-partj.cipants 

from 2.91 to 3.07. The mean OMi GPA ranged from 2.75 to 2,99 ' 

for parti&ipants and from 2.80 to -3,02 for non-participants. The' ^ , 

i * 

mean SCACL:TP PRE scores ranged from 49.44 to 54,66 for participants 
and from 49.35 to 53.36 for non-part icipan^s . The number of * ^ 

^participants ' and non-participants with available data on all four ' 
variables totalled 65 and 84 respectively. . 

: ■ ' • ■■ -i • 

[Further statistical analysis was performed, by multivariate 

i ' ' ' • 

analysis of variance u^ing Clyde *s MANOVA program (AppSndix A). ^ - 

Two factors; participants versus non-participants and years of 

♦ 

^graduation, were analyzed for their separate interaction effects. 

Data for 1969-^J3 were not included in thisSinalysis since complete 

data were available on the four variables for only one participant. ^ \ 



/ 
/ 
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No significant diffbrences were found on the four variables 
(Entry GPA, EDP GPA, CUMu'gPA, and SCACL:'FP PRE) between the sa.niplc 
of this study and the rest' of the graduates (Table 3) y liowever, the' 
SCACL:TP (Preservice) scores for 1973-74 jgraduates '(both partici- , 
pants and non-participants) were significantly difforeht from groups 
in other years (Table 4). The differences within the year 1973-74 
between participants and non-participants were not significant, The 
effect of including a sample having lower SCACL:TP Preservice scores 
with the rest of the sample having higher SCACL:TP Preserv?<e scores 
was further considered "by stirdyirrg their SCACLrTP Inservice scores 
(p. Ill and p? 116). Tlie changes in scopes from preservice :o inv 
service on SCACL:TP were non-slgni ficaiit for all the sample teachers 
including ^1973-74 graduates "(Table 21). Thus the effect of initially 
ibw SCACL:TP Preservice scorfes for one group was considered unim- 
portant so long as -the change scores were not significant among ^ 
the groups . 

No significant interaction was found between the two 

% 

factors, participants versus non-participants and years of 
graduation (Table 5) . 
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TABLE 3 



TESTS OF SIGNIFICAX'CE-ON SELECTED VARIABLES 
^ FOR -PARTICIPANTS VS. NON- PARTICIPANTS 



multivari)(te tests of significance using ■ 
wilks la^!bda criterion 

Test of Roots F DEHYP DFEER P Less Than 

1 through 1 1\430 4.000 138.000 0.227 



Variable 



UNIVARIATE F TESTS 
F (1,141/ MEAN SQ 



P Less Than 



Entry GPA 
EDP GPA 



/ 

CUMU GPA 
SCACL PRE 




0.827 
0.664 
0.539 
0.279 
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; TABLE 4 

TESTS OF SIGN'IFiC/\XCE ON 'SELECTED VARJABLES 

« 

/ 

' FOR YEARS OF GRADUATION 



MULTI-VARrATE TESTS OF SIGNIFICAXCE USING 





IVILKS 


LAMBDA CRITERION ■ 


• 


Test of Roots 


F 


DEllYP DFEER 


P Less Than 


1 through 3^ 


3.530 


• i2.000 365.405' 


d.obi 


2 through^3 


1.043 


• 6.000 277.000 


0.397 ^ 


3 through 3 


. 0^38 • 


' 2.000 139.000 
■ 1 


0.962 


, i 


. -UNiVARIATE F TE^TS 


i 


Variable 


F (3,141) 

I 


MEAiN SQ 


P Less Than 


Entry GPA 


% , 

0.93^ 


0.-231 


0.427 ' ■ 


EDP- GPA 


* 

0.057 


0.009 


0.982 










CUMU GPA 


0.868 


0.137 V 


0.460 


SCACL PRE 


11.710 


152.899 


0.001 








4^ 



/ 




< 



TABLE 5 

TESTS OF SIGN'IRICANCE ON SELECTED VARIABLES 
'for interaction BETWEEN PARTICIPATION " 
•VS. K'ON- PARTICIPATION AND YEARS ' 
' OF GR./^DUATION 



MULTIVARIATE TESt^ OF SIGNIFICAiNCE USING 
WILKS LAMBDA CRITERION . 



Test of I^oots 


. F 


DEHYP 


DFEER 


P Less Than , 


1 through '3 


. 0.930 


12.000 


365.405 


• 0.517 


2 through 3 


0.847 


6.000 


277.000 


0'.534 


3 through 3 
* • 


. 0.070 


2.000 

* 


139.000 


0.933 




• 

UNIVARIATE F TESTS 






Variable 


■ E (3,141) 


MEAN 

« 


SQ, 


« 

P Less Than 

• 


Entry GPA- 


0.866 


0.215 




0.461 



EDP GPA 
CUMU GPA 
SCACL PRE 



■1.223 
1.788 
0.803 



0.192 
0.283 
10.484 



0^304 ■ 
0.152. 

i 

■ 0.494 
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^The data on the teacher's d'escriptive variables were 

collected from the Teacher's Questionnaire (TQ) . There were 86 

lH3spondents . 



Sex, Age, and" Marital Status , 

• The teacher sample was constituted of 60 men (69.7 percent) 
and 26 women (30.3 percent). The teachers ranged in age from 22 
years to 52 years, with a median of 25.46 years, and'a mode of 
24 years. Table & presepts the differ^t categories of age. 
There were more married teacher^ (61, or 70.9 percent) than 
unmarried teachers (25-, or 29.1 percent). 

TABLE 6 
AGE OF 5AMPCE ^EACilERS 




Age in- ' *Over 

Years 21-22 23-24 25-26 27-28 29-30 31 MEAN S.D, 



Teachers Freq. 2 - 29^ ' 32 15 4 4 ^ 

Reporting ^ * 26.18 4.31 

Percent 2.3 33.7 37.1 17,4 4.5 . -5.6 



■■ ■ ■ / 
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Placements " 

The sample teachers were employed in seven different *types 
of schools, The breakdown of schools according to the grades in- 



corporated is presented in Table 7 



TABLE 7 

TYPES OF SCHOOLS EMPLOYING SAMPLE TEACHERS 



\ 








Grades in 






Correctional 


Schools 
r 


6-8 


7-8 


7-9 10-12 9-12 9 School -Girls 



Teacl)'ers Freq. 13 5 21 10 34 2 .1 

Reporting 

/ ' ' Percent' 15^1. 5.3 23.2 11.6 39.5 2.3 1.1 



Preparation 

* { \ ^The sample teachers received their preservice professional 
e<^ucfHtion in one of the five different pL^ns . The structure of the 
different plans was mainly based, on the amount of time spent , 
(ranging from two to five quarters) an^^ related experiences. The 
five-quarter s'cqucnce Constituted three quarters, usually in the 
junior year, and two quarters in the senior year. This is indicated 
as a Jj, J^, S^, or J^, S^, S^ sequence, the S^ 

being an alternate experience to the typical classroom teaching. 
Earth science education graduates were enrolled in a special 
program,' SFE or ESRQ, during ;6nc qf the professional education 
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quarters. This program is devoted to field experience and conducting 
field studies. Post-Degree graduates received in-school experience 
for three quarters. The Senior Project , with two quarters in-school 
experience, was participated in by nearly one third "of the sample • 
teacher^< Table 8 shows the breakdown of tKe sample teachers 
•according to the program types . 

TABLE 8 

TYPES OF PRESERVICE PROFESSIONAL EDUCATION 
PROGRAM FOR SAMPLE TEACHERS 



Types of 
Program 




Senior 
Project 


Sj ,S2 

\ 


Jl,J2,J3 


esrq' 

or 
SPE 


Post- 
Degree 


Teachers - 


Freq . 


31 


30 


5 


io 


10 


Reporting 


i 








♦ 






Perdeot 


36. Q 


34.9 


5.8 


11.6 


11.6 



Teaching Load , * ^ ' 

. • > 

Information was coHected on. the numt^er of teaching 
periods per day and peV week (Table 9). Two sample teachers taught 
three or less pcriods4pc;r day (-2^2 percent), 42 taught four or 
five periods per day (48'.9 percent), and 42 taught six or seven 
pe:piods per 'day (48.9 percent). These teaching loads were higher 
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than the national average (Schlessinger et al., 1973), which ^ 
in 1971 for> these categories were 64 percent, 33.3 percent and 



2.5 percent respectively. 



. /rABlE 9 
NUMBER OF TEACHING PERIOD^ 



^ NUMBER OF TEACHERS 
REPORiTIKG 



Teaching Periods Pfer Day 


Frequency 


Percen^^ 


1 - 3 


2 




4 - 5 ' 


"42 


3 ■ 48.9% ' 




42 




V 






Teaching Periods Per Week 


* 




1-15 


.2 


2.2 * 


,16 - 25 


42 ■ 




26 - 35 


42 


48.9 




i 





The number of, subjects -(preparations) taught varied from 
one to three fer the sample teachers. However, only one person 
reported teaching a subject unrelated to his major/minor field 
of study at the" university . Table 10 presents the data on the 
number of subjects taught. 
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TABLE 10 
NUMBER OF SUBJECTS TAUGHT BY 
' SAMPLE TEACHERS 



Number of Subjects Taught 



Teachers Frequency ^ 30 30 ' 26 

.R<3porting 

Percent 34.9 34.9 30.2 



Size and Ty]:)e of Class 

Each sample teacher reported information regarding the 
particular class in which student data were collected. The number 
of students in class varied considerably for different teachers, 
ranging from 3 to 42. The mean clas,s ssize was 28 students (figure 
rounded). Table 11 presents a further breakdown on class size.^ 



•^0 



^ Number 6 
Students 
i,n "the 
Class 




TABLE 11 

CLASS -SIZE VOW SAf^PLE TEACHERS 
« *^ 



A. 



' ■ Less • ~- " * 

Than — - • Over 

10 11-15 16-20. -21*25 -26-30 31-35 36-40- 40 



^jTcachers Fteq. 4 
• Reporting 

*' ' Pe'rcent 4.5 



5 . 



15 



26 



25 . 6 



4 ' .1 



z 



5.9 ^J^7.4 30.3 29.1 6.9 - 4.5 



1.1 



'•The \ypes of classro'ons where "student" data \veri collected' 
were characterized as "regular" by (j3 teachers, "advanced" by 1§, • 
^and^^'modified" by' 4 teach(5rs/ One teacher did not respond to this 
'item'. ^ «t > , . ^ 



\ 

Procedures for Data Collection 



. Di6tribution of Materials 



> 



After the ^selection of the sample ip the last week of 
.March, 19^, the packets, containing the instruments were prepared 
' for each sample teacher.. - Ea'ch packet corftained the appropriate 
number of pupil anstrum(?nts ( Checklist for Assessment of Science 
Teach'crs : Pupil Perceptions , or CASTrPP and Student" Questionnaire 
or S,Q.) to be administered in a single science classroom taught 
by a sample teacher, tliree teacher, instruments- ( Science Classroom 
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Activity Checklist : Tcachet's, Perceptions , or SCACL:TP, Tea^cher 

Quest ionnaiVe , or T. Q.,^-and r^ci lities - Checklist , or^ F. C), in- 
struction sheet for administerifjg the instruments (see Appendix Q, 
and a sufficient number of DIGfTEK response sheets for one pupil 
and one teacher instrument CCAST:PP and SQACL:TP). A copy of the 
schedule for one school visit by the investigator was also, included 
in the 'packet. * - ■ . * 

The period during"^ April 21, 1975, to Ma>' 16, 1975, was 
suggested for the administration of all the instruments. The , 
investigatojp delivered more than half the packers in person to the 
sample teachers during his scheduled school visits (starting from 
April 7, 1975) before the first day of the suggested administration 
dates. The other packets were sent by first class 'mail. 

The "majority of the teachers were advised to return the ' 
materials to the investigator during his visits to their schools. 
The others were provided with sufficient postage and envelopes for 
returni'ng 'the' completed response sheets by mail. Materials were 
misplaced in th^ mail from three teachers out of a total sample of' 
94 'teachers. The two other teachers who did not find it possible' 
to .administer the instruments were unable to do so because of the 

extremely low levels of vocabulary and reading comprehension of 

/ 

their stijudents (a juvenile correctional institute for teen^a'ge 
b(^ys) . Data from the' three <7ther^ teachers were not used in the. 
analysis because of the lack^of positive information on the type of 
thein preservice program. i 
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The Administrator's Questionnaire (A,Q.).and Checklist • for • 
Assessment of Science Teachers : ^pei visof's Perceptions (CAST:SP) 
were mailed or delivered starting the first week of May, 1975, to the 
principals or other designated supervisors for^the sample teachers 
whom the investigator met during the scheduled school visits, Thb 
completed response sheets (one DIGITEK, and one narrative, A.Q.) were 
returned by mail- to, the investigator before June 15, 1975. 

« 

Scolring 

The narrative questionnaires C1^Q'> S.Q,, arid'.F,C.) wei^e 
» * 

coded by the investigator on DIGITEK sheets ^ the first three on 
Form 108 and the fourth on Form 129. All the DIGITEK sheets were ' 
•then processed through an optical scanner at the Testing and Evalua- 
tion Center, The ^of io State University, The punched caxvds were ob- 
tained following the optical* scanning, Ecich^data "card was identified 

' * * . ' ' . * 

by an eight-digit identification co'de representing the following: 

^ .ColunJi 1 Type of respondent (1 = teacher, 2 = 

studeitt, 3 = administrator or supervisor) 

Column 2 Type of questionnaire (1 = T,Q,, 2 = 
* ^ SCACL:TP (Pre), 3 = SCACL:TP (Post), 

4 = F,C,, 5 = S.Q, , 6 == CAST:PP, 
7 = A.Q, , 8 = CASTrSP) 

Columns 3,4 Teacher Identification Number 

Columns 5,6 School Identification Number 

Column 7 Jype of school ' 

Column 8 Type of proservice program ^1 = five-quarter, 
Jl^- S2, 2 = five-quarter, J] - Sx, 3 = SFl- or 
ESRQ, 4 = three-quarter Post Degree, 5 = two 
quarters,. Senior Project) 



•1 



' \9 3 

All the data cards have been stored in the office of th^ 
Faculty of Science and Mathematics Education for future/use. • ^ 



Other Data 



'Preservice scores on Science Classroom Activity Gh^cklist : 
Teacher's Perceptions (SCAClWp) were obtSihed for the sample 
from the rec?5rds of the Facu^Ity of Science and Mathematics Education 
These scores were collected to make a comparison between SCACl.'TP 
(Pi&servipe)' and SCACL:TP (Inservice) scores. One preservice score 
per teacher was included ip the aftalyseai. 

For the initial analyses of the sample versus the graduates' 
not included in the study, the grade point averages at three stages 
were collected fior all the secondary" science teacher education 
graduates during the school years of September, 1969, to A^*gust, 
1974. The three stages were pre-professional , professional 
education, and the cumulative grade point averages. The informa- 
tion was obtained direcfly from the transcripts, a copy of, each 
of'whdch was availarble in the office of the College of Education. 

- Selected Instruments 

Tlie instrun^cnts were selected to assess the following: 
1. Changes in the teacher's perceptions about the 
'appropriate classroom (science) activities. 

- 2. Determination of the types of activities used in 
the classroom. . - ' 
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/ 3. Determination of the relationship between ^e 
criterion variables anjS the variables 'from the 
following categories: * 

A. Teacher characteristics.' 

B. Student characteristics. 

C. Administ^rative factors. 

D. Science facilities. 



Checklist for Assessment of Scie n ce Tea chers (CAST)' 

This, checklist is' available in two differe^nt forms • 
•4)ne 'for the supervisor's perceptions (CAST:SP), and the other for 
the pu^lj perceptions (CAST:PP). 

^ - The checklists were compiled .in the present form 'Sy 
Howe atid Bi^wn (1972) at The Ohio State University. 'There are 

V 

three separate* sub-scales in the checklist which have been derived 
from previous works conducted by U'illiamson (1956), Howe (1964) at 
Oregon State Uriiversfty, Leeds and Cook (1947), and ^ochendorfer 
(1967). The supervisori^s form contain^ all three sub-scales, which 

A : J-V J 

are Teacher Pupil Relationship, Type of Classroom Activities, and 
Teacher's Personal Adjustment, The pupil form contains items 
only on the first two sub-scales. Each sub-scale consists of 
five questions. * > 



I' ' 

I 

^ The Teach^ Pupil Relationship ^cale originated^rom a 
factor analysis of items compiled hy Leeds and Cook (1947). The 
factors wer6 'slightly modified and reworded by Williamson (1956) 
and used in the Teacher Rating Sca le. The scale consists of five 
major areas : * 

1. HTiat is the status of ' the teacher ^s disciplinary 
ability?. 

2. Does the teac^ier have a '^student" or "subject matter" j 
point of view? ^ , i 

3. KTiat is' the nature of the teacher's attitude toward . * . ^ 

adolescents? * c \ r ^ ^ 

^. 

\: How does the teacher understand- adolescents who have 
behavior problems? 
^ ' S. UTiat is the attitude of students toward this teacher?. 

The second sub-scale Types of Classroom Activities 

was developed by Brown (1972) from the Science Classroom Activity 

(SCACl) developed by Sagness (1970) at.The'Ohio State' University. 

The SCACL -contains seven sUb-scctions related to^ the types of 

activities in a sciente classroom. The, scores on this checklist 

reflect the teacher-centered ox, pupil-centered nature of classroom 

activities. An exclusive description of SCACL is prov^'ded on page 97 

Brown (1972) carried the philosophy of SCACL in developing 

the sect^Lon on types of classroom activities for CAST, and encompassei 

t j 

it into the following five major areas: ^ * / 



1. \\Tiat do students do in the teacher's class? 

^ 2. KTiat 13 the role of the tea'cher in the classtHDom? 

•3. How does the teacher use the textbook and reference' 
materials? 

4. How are the teacher's tests designed, and how are they 
used? 

5., How does the teacher conduct the laboratory? 

* Tbe third sub-scale -- Teacher's Persojial Adjustment 
was designed originally by Williamson (1956) for the Teacher 
Rating Scale , and later used by Howe (1964). * It was divided into 
five areas : ' O- 

1. Is the teacher capable of analytical thinking? 

2. IVhat are the social attitudes .of the teacher? 

3. l)Tiat emotional attitudes^.*are shown by the teacher? 

4. To what extent does the teacher develop satisfactory 
personal relationships? 

Each af the* major areas in the three sub-srcales was 
divided into five parts. Ea«h of the* parts reflected a teacher^'s 
attitude toward the ipajor a^rea, r&figing from most desirable to 
least desirable. A numerical scoring key, assigning, weights of- 
5, 4, 3, 2, 1 to successive parts in each area was *us43d by ' 
.earlier investigators as well as in this study. Thus a score 
of 25 reflected the most desirable attitude and types \)f classroom 
activities performed by a 'teacher. A score of five refj.ected 



the least desirable attitude and type of classroom activities. The 
maximum possible sco^^e was 75 for the CAST:SP and 50 for the CAST:??. 

■ J ■ 

, Bpown (1972) observed that extremely^careful attention w.as 
given the readability of the pupil »s form. The Dale and Chall (1948) 
and t'^^ Flesch (1949) tests .of ' readability were conducted ^nd'thc 
respective scores were converted to grade level seven *and grade 
level five-six. - / ^ 

6e?t (1970) reported some of the unpublished results based 
on the data collected by Howe at Tlie Ohio State University. The 
data were collected on the Teacher Pupil Relationship sub-scale 
in Oregon and at The Ohio State University. Table 12 containing 
ranges, means, and reliability estimates i3 reproduced from Best's 
report (1970) with prior approval 6f Howe. ; 

r 
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TABLE 12 

RANGES, MEANS AND RELIABILITIES OE TE"ACHER- PUPIL 
,RHLATIONSHI-F RATINGS AS REPORTED BY 

BEST (1970, p.. 78) ' * . 









Teachers 


Raters. 


^Me&n^ Range Reliability* 

(KR 20) 









.84 




30 Biology 


Principal 


18.2 K)-25 
/ 




Teachers in 


or 








Oregon Schpols 


Supervisor 








(1967)^ ^ 


lOth^Gfade 


16.9 10-24* 


.86 






Students^ 


• 







120 Sli6denf Cooperating- 16.6 8-25 . .85 

Teachers (Biology) Teachers 

at The Ohio State / \ ^ ' / 

University * . 

.40 of the 10th Grade 16.3 * 10-24* .81 

Above . Students ' • 



*Rounded to the nearest whole number. 



Best (1970) administered the Teacher PupiT Relationship, 
sub-scale to 308 classroom students and reported Hoyf ^s reliability 
as\82. - 

Brown (1972) reported correlations between 'SCACL:TP and i 
different sub-scales as well as , composite^ scores on CAST:SP and 
CASTrPP. These are rfeporte4'»in the following table (13). ^ 

1 

TABLE 13 ♦ 
SIGNIFICANT CORRELATIONS .BETWEEN SCACL:TP ■ 
. (URBAiN SCHOOLS) AND CAST AS REPORTHD BY 
BROm (1972, pp. l!7-118). 



Number , Level 

of Correlation of 

Scpre - Subjects Coefficients Signifi- 

Description . (N) (r) cancer ^ 



CASTrSP (Types of Activities) 
by University Supervisors 46 ^ .403 - .01 

CAST:SP (Composite) 

by University Supervisors 46 .360 .05 

CASTrSP (Teacher Pupil 
Relationship) by 

University Supervisors 45 .313 .05 

CASTrPR (Types of Activities) 

on Student Teachers 6 .933 ' .01 

CAST:PP (Teacher Pupil ' 
Relationship) on Student 

Teachers ' 6 .944 .01 

CASTrPP (Composite) 

on Student Teachers ' 6 .909 ' .05 



Correlations* of CASTiSP and CASTrPP.with SCACLiTP obtained' 



in'^this study are reported in*Table 14. The sample 'for SCACL:TP 
*^ 

included 89 secondary science teachers. S^ple nunibers fc^* CASTiSP 
/' < 

aiTd CASTrPP are present^d;-within the table. 
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TABLE 14* 
CORR'ELATIONS of SCACLiTP ijUli- 
' CAST:SP AND CAST:PP 



Sc6r-e . ^ 
Description 


Number 
of 
Subjects 
(N) 


i 

Correlation 
. Coefficients 
(r) 


Level 
"of 
Signifi- 
cance 


CAJTiSP - Sub -Scale A 
(Tea<:her »Pupil 
Relationships) 


86 


0.316 - 


.05 


CA'STrSP - Sub-Scale B 
(Type of Classr(^om 
Activities)^ 


86 • ■ 


0^9 8 


.05 


9\ST:SP - Sub-Scale C . 
(Teacher's Personal 
Adjustmant) 


.'86 


0.340 


.001 


CASTrSP (Composite) . 


86 . 


0.329 


.001 


CASTiPP - Sub-Scale A 
(Teacher Pupil 
Relationships) 


86?. 


0.356 ' 


. .001 


CASTiPP - Sub -Scale B 
(Type of ClassrdDom 
Activities) 


86* - 


0.304 


.05 


CASTrPP (Composite) > 


86* 


! 0.-402 


.001 



*Number of subjects indicates average scores obtained from a total of 
1,986 student responses categorized according to teachers. 
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Brown reported the reliability estimates for CAST:PP.^ 

and KR-21 estimates were 0.74 and 0.74 far CASTiPP using>^ 

a sample of 327 high ^school students. 

" * s 
XAST:PP and'^CASTiSP were administered to 1,986 students 

i ^ 

and 86 administrators and science supervisors. Estimates of 
Iloyt's reliabilities we-re calculated by using the FORTAP (R/WE) 
computer program developed by Dan Bauman- (1973) . 

Because of the limitation of the computer program 
(maximum J, 000 subjects), a random sample of 994 CAST:PP response^ 
w^s drawn from the total responses for computing the reliability. 
Hoyt^s reliability estimates are presented in Tables 15 and 16 
By using the particular computer program new response choices 
for each item were generated that produced the optimum estimates 
for floyt^s reliabilities. These new choices" and other relevant 
data generated are presented in Appendix F. 

TABLE IS. 

. HOST'S RKLIAI^LITY ESTIMATCS FOR CAST:SP 



Source 

»- 


DF 


NlEAiN SQ. 




F 


R and SE 


Individuals 


85 


5.1863 


9 


9701 


0.8997 


Items • 


14' 


'5.2126 


10 


0206 


2.6986 


Error 


1190 


0.5201 








Total 


1289 
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TABLE 16 

hoyT's Reliability estimates for cast:pp 













Source 




MEAN SQ. 


'■ F 


R a_nd SE 


Individuals 


993 


4.7982 


# 

. 4.4231 


0.7759 ^ - 


Items 


- .9 • 


78.4913 


72.3561 


3.1246 


Error 


8937 


1.084^7 






Total 

-i — — • ■ 


9939 


* • 







Science Classroom Activity Checklist : Teacher's Perceptions 

The checklist was developed by Howe and Sagness (1970) 

♦ 

as an extension of the work completed by Kochendorfer (1967) In 
developing the Biology Classroom- Activity Checklist (BCAC) at^the 
University of Texas. The checklist is a collection of 60 True/False 
type items which represent seven dimensions of a classroom. These ^ 
are student^'classroom participation, role of the st:ience teacher in % 
the cl.assroom, use of textbook and reference materials, laboratory 

preparation, type of laboratory activities, design and use of tests, 

"I 

and laboratory follow-up ac*tivities. A composite score on this 
checklist reflects the degree to which-a toacher uses activities 
thought to achieve the objectives of cofitemporary inquiry-oriented 
science course^; . A high score on the checklist (true answers) 



reflects positive activities for the accomplishment of inquiry- 
oriented obie'ctivcs. - : . 
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Sagness (1970) piloti^d various forms of this checKlist and 
calculated 'their reliability and validity estimates. Further, 
Brewington (1971) CigJietti (1971), and Brown (1972) used this 
checklist for evaluating the different aspects o^f the preservice 
teacher education program at The Ohio State University. This 
investigator administered the checklist to sample teachers. The 
relial^ility estimates from all these studies, except Brown, are 
presented in Table 17. - 



TABLE 17 

THE KUDER-RICMARDSON-20 AND KUDER-RICMARDSOn'^21 RELIABILITY ESTIMATES 
FOR THE SCIENCE CLASSROOM ACTIVITY CHECKLIST (TEACHER'S 
PERCEPTIONS) FROM DFFFERENT SOURCES 



Type^^r^ Subjects (and 
Name'%f the Study) 

"\ ' 


Number of 
Subjects 

_ ; 


KR-20 


KR-2J, 


1. Uri)an - Suburban Com- 
^ bincd (Sagness) 


. "38 


.841 


.812 


2. Urbun (Sagness) 


62 


.745 


.704 


3. Suburban (Sagness) 


62 


.800 


.763 . 


4. Urban - Suburban Com- 
bined (Brewington) , * 


26 


.728 


/ 


S. Ohio Stalte and Non-Ohio 
State' Graduates (Cignetti) 


45 


f 

.65 




6. Present Study 


88 


.705 


1656 



Rir 



Facilities Checklist' 
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. 'The purpose of using this checklist was to seek information 

regarding -the status of physical facilities, equipment and other 

provisions available for the teaching of science in schools. 

This checklist was based on an earlier form of a similar: 

^ checklist developed and used by Cigrietti (1971) and Brewington (1971) 
' \ • 

in as-sociation- 'wi th Schlessi^iger and Howe at The Ohio State 

University. The earlier version was prepared after reviewing 

• materials published by Chemical Educational Materials Study (CliEM 

.Study), Physical Science Study Committee, Biological Sciences 

Curriculum Study (BSCS) and National Science Teache7*s Association 

groups. There were six different categories included in -the ' 

checklist. ' These were room design, fixed laboratory facilities^,^ 

labdrat^^y equipment, laboratory assistants, budget considerations, 

and field trips. A^total of 46 questions were included in the 

original form, 

. " 4 
^ The form of Facilities Checklist used in the present study 

was a shorter form. (24 ^items) . The items which showed no significant 

r 

correlations wi-th the criterion variables (SCACL:TP) ' in the*pa$t 
two studies were eliminated^ from the revised form. However, all 
; tbe^ix categories were represented in the shorter version. 

The sample it^-dchers complet is checklist on a three- 
choice (No/Yes /Outstanding) scale. The items were coded on DJGITHK 
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sheets and transferred on unisort computer cards for further analysis. 
A xopy of the checklist appears in Appendix C. 



Administrator's Questionnaire , . o 

It was hypothesized during the inception<,of this study 
that school administrators who came in contact directly with science 
teachers might influencfe some of the practices . ubud by teachers. 
Such a contention has been substantiated in the literature (Peruzzi, 
1972). ; ' ' • 

This questdonndire was developed b)* the investigator to 
seek the administrator's or Supervisor's views regarding the pur- 
pose^ and teaching methodolqgy for science instruction, the 
attitude toward student discipline, the attitude toward students 
causing problems,, and the perception of their role for instructional 
leadership. 

The first six items co-vered biographical informati^. 
Items seven ^nd eight were concerned with, the purposes aAd teaching 

1 ■ - " . 

methodology for science teaching. These twQ it?fems were in the / 
form of a rank' order checklist. The next swen ;it;ems were taken 
ftrom the Science Supervisory St}^le . Inventory (SSSI) developed by 
Peruzzi (1972). The SSSI was based on the |)sychb-sociological, . 
model The Social Systems Model developed by Getzels and 
Cuba (r955) . The questi&n items taken for the present study 
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belonged to^ the factors with over 0,7 factor, loadings identified by 
Peruz2i (1972) . ^ . 

The last four questions in the Administrator's Questionnaire 
. were in commoii with the Teacher Questionnaire. This ^-'as done to make 
a compareitive check on what an administrator thinks he/she shou\cl.be. 
doing in the area of instructional leadership against what he/she 
does as perce-ived by the sample teachers. 

Teacher Questionnai rc 

The Teacher Questionnaire (T.C^. ) used in this study was 
somewhat similar to the one developed and used by Brewington (1971) 
and Cign^tti (1971). Certain new items were added by the inves- 
tigator covering areas such as ,the attitude of teachers toward 
the meeting time of the class used in the study, grading and 
'reporting, level of the class,, and the items used in the Adminis- 
trator's Questionnaire. The*seven -qaestions based on the factor 

» 

leadings obtained by Peruzzi (1972) were to seek the teacher's 
expectations as well as the actual status of instructional leader- 
ship provided bv administrators. ^ 

The responses were coded on a DIGITEK sheet and transferred 
to unisort computer cards. The common items between A.Q. and T.Q. 
were a'ssigr^ed a numerical score of four for the most desirable 
(response choice A) to the least desirable (response choice D) . 




i( 

Student Questionnaire . - - 

The Student Questionnaire (S.Q.) was based on the earlier 
version used by two investigators, Brewingron (1971) and Cignetti 
(1971). The questionnaire was designed to provide information on 
• students characteristics such as age, sex > number of years- of science 
previous grades, attitudes toward the teacher and the science 
course, and future plans for pursuing a science related 'career. 
Three additional ^ terns were included to seek further information 
on students' viev;4 --^f he/she dislikes the science course 
as taught by the science teacher and why, if he/she is not 
interested in- a science related career and why, and who most, 
influenced him/bf^r to pursue a scienc^e related career, if, in ^ 
fact^, he/she does plan to do tliat. • . - 

The responses were caded on a DIGITEK sheet by-the 
investigator and transferred to unisort computer cards. 
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^ CHAPTER IV 

THE RESULTS^ . 

The purpose of this study was to 'evaluate selected aspects 
,of the preservice secondary science te^'ch^r education program at 
The Ohio State Universi^ty, ,A total of nine specific h>T5othescs 
were propos,ed concerned with' the views' of science teachers (pro-' 
gram graduates) regarding the type of classroom activities they 
should»use. as well as the type. they actually did use, 

A large^'number of independent variables . relating to teach.erj 
student, administrative, and situational characteristics were 
examined to determine* their relationship to ^criterion variables. 
The methodology adopted was to follow up one- to five-yeaf 
graduates who were teaching in Ohio during 1974-75 and administer 
a battery of instruments to their students, their supervisors, 
and themselves. 

Thi$ chapter presents the results of the data collected. 
There are three major sections included,' In the first section, 
data analysis is presented concerning changes in vi'ews of 
science teachers, from preservice to present, regarding appropriate 
classroom activities, Prdservice and i^ervice scores on this 
aspect were collected by adnjinistering SCACLiTP,- Data were 
analyzed by one-way analysis of variance, 

108 
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The second section deals with the determination of the 
•^type of classroom activities actually implemented by science 
teachers in tiieir classrooms. The data for this aspect were 
collected by ^dministering'CAST:SP and CASTrPP to administrators 
^ students in -a single class in each school. The data* ob- 
tained were grouped according to length of teacher's teachi-n-g 
experience, type of schools of current employment, teacher's 
major field of preparation, and different version's of the>. . 
preservice program. Analysis of data was performed by analysis 
of variance. 

The th) rd^^ection is devoted t,o identification of 
variables to* predict -the views of science teachers regarding 
appropriate classroom activiti.es and type of activities 
actually inplemented. The variables were drawn from four 
categories teacher related, student related, administrative 
and situational. ^ Data fotr thes6 were collected by adminis1;ering 
Teacher's Questionnaire (T.Q.), Student 's Questionnaire . (S^QQ , 
Administrator's Questionnaire (A.Q,) and Facilities Checklist 



(F.C.)*-* Analysis of data was performed by stepwise multiple 
regression on all the independent variables. This was followed 
by factor analysis of all the independent variables to examine 
how predictor variables loaded on different factors. A summary 
is presented for each 'majojzi secti^Dn. 
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Change in Views of Science Teachers Regarding 
Appropriate Science Classroom Ai::tivities 

The Science Classroom Activity Checklist : Teacher's 
Perceptions (SCACLrTP) was administered to teachers during their 
preservice teacher education program and their inservice during 
the course of this study. Preservice scores were retrieved 
'from the records available in the office of the Faculty of 
Science and Mathematics Education. A composite score on 
SCACLrTP (Preservice) was available for only 65 sample teachers, 
which included none for 1969-70, 8 for 1970-71, 10 for 1971-72, 
18 fo3j 1972-73, and 19 for 1973-74 scHobl years- 

Inservice 5CACL:TP scores \^ere obtained by administering 
the instrument during Spring. 1975. There were 86 responses re- 
turned. * However, the responses of only 65 participants with 
1)oth preservice and inservice scores were used for dotermining 
changes in their views. 

The data were grouped according to length of teaching 
experience, type of school of current employment, and version cf 
preservice program. Means and standard deviations on SCACLrTP 
for each preservice and i^nservice group are presented in 
Tables 18, 19, and 20. For the group according to teaching' 
experience the ranges of preservice mean scores on SCACLrTP 
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was 49.44 to 54.66 and that of insorvice mean scores between 
51.16 and*54.44. 

TABLE 18 

MEANS AND Sm'DARD DEVIATION'S OF SCACL:TP 
PRESERVICE AN'D' INSERVICE SCORES 
ACCORDING TO LENGTH OF 
TEACHING EXPERIENCE 



/ 



Years of 
Experience* 



Preservice 
Mean . S.D, 



Inservice 
Mean S.D. 



1 


' 19 - 


49-. 44 


4 


07 


54.4" 

• 


P*'-'3:'48''" 




2 


■ * 18 


54.66' 


2 


30 


51.16 


^;2;11 






_ "'10 


54.60 


3 


02 


54,20' 


... -'3.76 




4 


18 


53.15 


2. 


89 


;fii.73 


••^;4.38 





*Preservice scores for s'airiple teachers with five years of* 'ftjll-time 
teaching experience were not available, *' ' ' ;;• 
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. . » ' TABLE 19 
MEANS AND STANDARD DEVfATIONS OF SCACLrTP 
• PRESERVICE AND INSERVICE SCORES 
ACCORDING TO TYPES OF SCHOOLS 



Types 

School' (By 



Preseryice 



Inservice 



Grades) 


N 


Mean 


S.D. 


Mean 


S.D.. 


6-8 , 


12 


54.08 


, 3.72 


53.00 


4.28 




-^5 


53.20 


2.38. 


52 .20 


5.26 ' . 


7-9 


'17 


"51.05 


3.92 , 


54. oa 


3.95 


10-12 


6 


5 3.. 00 • 


3.22 


53.66 


3.82 


9-12 


23 


53.4^ 


3.88 • 


51.52 


10.87 


9 * 


2. 


50 :00 


1.41 

-A 


52.00 


1.4. 


Correctional 


• 1 


48.00 


k * 


52.00' 






\ 


« 






* 
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TABLE 20 

MEANS AND STANDARD DEVIATIONS ON SCACL:TP 
PRESERVICE AND INSERVICE SCORES 
, ACCORDING TO VERSIONS 0F_ 
PRESERVICE PROGRAMS 



7^ 












Program 




Preservice 


Inservice 


Versions 


N 


Mean 


S.D. 


Mean 


s:d. 


Senior Project 


17 


53.81 


2.94 


52.43 


4.32 


-^1 - ^2 - 


30 


52.71 


4. '09 


52.42 


9.83 




5 


49.40 


4.72 


56.60 •■ 


2.30 


ESRQ, SFE 


• 8 , 


53.12 


2.29 


51.87 


4.42 


Post Degree 


5 


52.60 


4.15 


53.00 


. 5.78 




^ For the grou]^ according* to ^school *types the range of 
scores for preservice was 48.0 to 54.0 /the lowest obtained by a 
a teacher in a correctional school for girls and the highest by 
middle school (sixth, seventh and eighth grades) teachers. In- 
servic^scores arranged according to type of schools ranged from 
. 51,5 to 54.0. 

For the group according to program version the range of 

SOACL:TP qiean scores was 49.4 to 53.8 for preservice scores, the 

lowest being in the - program and the highest\in the Senior* 

.Project. .However", th^se scorje^s changed during inservice, with a 

range of 51.8 to 56.6, the lowest obtained by ESRQ, and SFE ^ 

teachers and the highest by J - S teachers. The students in 

the J, - S progr^i^m were deemed the better prepared. 'They 
^ X 

were involved in student teaching without an experience. 

Further analysis was performed by analysis of variance 
using the ch'ange scores on SCACL:TP from preservice to inservice. 
One teacher, employed in the correctional school Tor girls, was 
not included in this analysi^. The curriculum and the educational 
setting were considerably different in the correctional school 
from a typical high school. Preservice SCACL:t/ scores for 
teachers with five years of teaching experience were not available. 
/Consequently, these- teachers were excluded from all analyses 
concerning chan-ges in their views. 



Results of analysis of. variance are presented in Table 21 
according to length of teaching experience. To be significant at 
the .05 level the F-ratio with degrees of freedom 5 and 61 should 
be equal to or greater than 2.75, The F-ratio obtained in^the 
analysis was 1,514, thus no significarxt differences were found 
in the changes that occurred on SCACLrTP scores from preservice 
to inservicefor teachers with one to four years of teaching 
experience. 



TABLE 21 

/ 

ANALYSIS OF VARIANCE ON CHANGES IN 
- PRESERVICE TO INSEJ^VICE SCACL:TP 
SCORES ACCORDING TO 
DIFFERENT ^GROUPS 



Length. of Teaching Experience* 

• 


> Sum of Mean 
Source Squaros - D,F.\ Square F-ratio 




Signifi- 
cance 


Between groups 92.6721 3 30.8907 1^5145 




N.S. 


Wiihin groups 1244.1880 61 20.3965 






Total - 1336.8599 64 - 






*Data for one teacher employed in correctional school 


not 


included 


Type of Schools of Qurrent Lmployment* 






' ^ Sum of*" Mean 
Source Squares D.F. Square F-ratio 




Signifi- 
cance 


Between groupb' 71.6759 5 14.3352 0,6685 




N.S. 


Within groups .1265.1841 59 21.4438' *' - 






Total ' 1336.8600 64 ' 

•t ill 


* 




*Data for one teacher employed in correctional school 


not 


included 


St 






* % 






( 
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TABLE 21 (CONTINUED) 
Different Versions of Preservice 
Programs 



Sum of ^ Mean Signifi- 

Source Squares D . F . * Square F-ratio cance 



Between groups 


50 


3456 


4 


12 


5864 0.5740 


N.S. 




Within groups 


1306 


710X) 


60 


21 


9285 ^ 




» 


Total . , 


1357. 


0556 


64- 




9 ■ 

♦ ^ 







7T 



*Data for one teacher employed in correctional institute not included 
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Table ^1 pre«;cnts an analysis of variance data .for 
_ r different school t)'pes. To.be significant' at the .ffS level, the 
F-ratio with degrees of freedom 5 and 59 should Be' equal to or 
..greater than 2.36. The actual* F-ratio obtained vas 0,6685. Thus 
no significant .differences were found in^changes that occurred on 
SCACLrTP mean scores for ^teachers in different types of schools. 

Data on analysis of variance for the group arranged 
according to program versions are presented in*- Table 21. To be 
significant at' .the .05 level/ the F-ratio with 4 and 60 degrees of 
freedom should be equal to or greater than 2.52« The actual 
"F-ratio obtained was 0*5740 to indicate no significant differences 
in. mean scores. " ^ 

''to summarize, data on SCACLrTP were obtained during the 

J. / 

preservi'ce program and again during inservice. Changes in mean 
, scores from preservice to inservice were computed. • Analysis of 
\varidnce revealed that* the changes in scores on SCACL:TP were 
non-significant when teachers were grouped according to length' 
of their teaching experience [one to four years), type of schools 

^of employment, pr different versions of the preservice' program 

• ' ' *^ ' . * ' 

provided. 



Hypothesis 1 as specified in Chapter I related to this, 
finding. It was, stilted as : The secondary science tead^elcs 
graduated from The Ohio State University have not significantly 
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changed their . views ' regarding appropriate type of classroom 

activitj.es' during their teaching careers in schools . The -xesults 
•/ , ^ • 

of this- analysis showed .th^t the changes in teachers * views as 

' 4^ • 

measured by SCACL:TP rtere not significant.. Therefore, Hypothesis 1 
cannot be rejected. 

The implication of this analysis is that science teachers ^ 
graduated from the field-based program held almost the same views 
regarding appropriate types of classroom activities after one 
,to four years of teaching experience as during their preservice ^ 
education. 
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Determination of Type of Classroom Activities Impleniented 

The data were collected to determine the type of activities 
implemented by teachers from sub-score B on CAST:-SR and CASTrPP. 
Student Js responses were converted to a<mean class score for each 
sample teacher. The data from both^ foxTis" of the checklist were 
grouped into four separate "categories for analysis. -These groups 
were formed according to the length, of teaching experience of* 
teachers, type* of schools/ field of instructional, specialization^ 
and the different versions of preserv\ce programs. 

A maximum possible score on sub-scale B on two CAST forms 
was 25, which suggests in general a Considerable^ amount of 
student -oriented instruction,* On the bontrary, a score closer* 

♦ 

to a minimum score of five indicates that most .activities , in-' 
eluding laboratory expelriments , use of textbooks 'and reference * 
materials, and the tests are organized in such a way that students* 
Active involvement and independence in- carrying out investigations 
becomes secondary in importance. 
• » 

Analyses were performed separately for each group using 
one-way analysis of variancc^ Means and standard deviations 
for *the two. forms of ^he checklist are presented for lengths 
of teaching experience, type of schools,* major field of ' 
specialization, and pTeservice program versions respectively ,in 
Tables 22, 23, 24^ and 25. The range of means according to 
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teachj^ng experience secures obtained on CAST:SP-B were 1^,7 to 
2S.1, and 17.6 to 18.5 on CAST:PP-B. Mean scores for the group 

arranged according to school * types ranged from 18.0 to 2Z*5 on 

f - / 

CAST:SP-B. and from 16*5 to 18.3 on CAST:PP-B, The teachers with 
different fields of specialization varied in the mean scores on 
CAST:SP-B frojn 19.9 to 21.4 and on CAST:PP-B from 17.5 to 18*8. ' ' 
The mean scores for the. group according to program versions 
ranged from 20.0 to 21.6 CAST:SP-B and from 17.1 to* 19 ,2 on 
CAST:PP-B, 

^ It may be observed that scores on CAST:SP-B are con- '* , 

sistently highe^than on CAST:PP-B. This shows that^ administrators 

rate activities in classrooms to be more inquiry-oriented than do 

'Classroom students. An implication of Llds^ might be' the ad- 

minis trator's approval and support of the teacher^s instructional 
•> • " 

strategy. Analyses to show this are explained under the sub- 
section "Identification of Predictor Variables" in this chapter. 

' The mean scores of inservice teachers .on C/fST:SP (sub- 
scores A and B) were 40.94 (N = 86) as compared to 38.67 (N = 39) 
reported by Brown (1972) in his study on project preservice 
teachers. He did not report means for CAST:SP-C. Brown (1972) ' 
reported conippsite mean scores on CAST:PP-B for project pre- 
service teachers (N - 9) as 39.78 as compared to 37.30 (N = 86 
classrooms or 1986 individual responses). (Appen^dix H) ^ • 



TABLE 22 

» MEANS AND STANDARD DEVIATION'S ON THE TYPE 
OF CLASSROOM ACTIVITIES ASSESSED 
BY %ST:SP-B AND CAST:PP-B 
ACCORDING TO LENGTf^S OF 
TEACHING EXPERIENCE 



19? 

r 



'Years of 




CASTrSP 


-B 


CAST 


:PP-B* 


Experience 


N 


^fean 


S,D. 


Mean 


S-.D. 


1 


20 


20.42 


3.76 


17 r90 


2.61' 


« 

2 


21 


20.80 


3.35 . 


17.85 


2.19 


■3 


19 


19'. 94 . 


3.58 


18.52 


1.77 • 






> 








- 4 


18 


19.77 


2.88 • 


17.72 


L. 63 


" 5 


8 


22.10 


2.60 


17.62 ■ 


2,13 


*Based on class 


•mean 


score.^ . 


1 
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TABLE 23 

MEANS AND STANDARD DEVIATIONS ON THE TYPE 
OF CLASSROOM ACTIVITIES ASSESSED 
, BY CAST:SP-B AND CAST:PP-B 

' ACCORDING -TO TYPE ^ 
OF SCHOOLS - 



Typf of 
School , 
(Grades) 


n 


CAST:SP 
Mean 

< 


-B 
S.D. 


^. , CASTjPP-B* 
.Mean s!d. 














6 - 8 


13 


20.38 


3.' 04 


17.92 


2.21 


7-8 


5 


18.40 


4.15 ' 


17.60 


1.81 * 


7 - 9 


21 


21.04 


3.10 


18.15 


1.87 ■ 


10 - 12 


10 


21.40 


2.17 


18.30 


1.76 - - 


9 - 12 


34 ■ 


•20.11 


3.76 


' 18.08 


2.23 


9 


2 


22.50 


2.12 


16.50 


2.12' 

• 


Correctional 


> 

1 


-18.00 




17..0 





"'Based on clq^s mean scores. 
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( ' tabi:e^24 

hEANS "and STAiNDARD DEVIATIONS ON THE TYPE 
OF CLASSROOM ACTIVITIES ASSESSED 
BY CAST:SP-B A^D CAST:PPi-B 
ACCORDING TO ^TBLD 
OF SPECIALIZATION 



Maj or 
Field 


N 


■ CAST 
Mean 


:SP-B 
{ S.D. 


CAST 
^ Mean 


PP-B* 

S.D. 

I 


Biological 
Sciences 


.35-^ 


19.94 


3.50 


17.94 


. 2.20 


Comprehensive/ 
General Science 


30 


, '.20.86 


• 

2.60 


• -17.56 


s . 


Earth Science 


^9 


21.44 


3.94 


18.2^. 


1.30 \. ' 


Physical 
Sciences 


12 


20.25 


4.04 , 


18.83 ^ 


'~ 1.52 -^-^ 


/ • 




< 






f 


*Based on class 


mean scores . 


« 








/ 



, TABLE 25 
^EANS AND STANDARD DEVIATIONS ON THE TYPE 
OF CLASSROOM ACTIVITIES ASSESSED 
BY CAST:SP-B AND CAST:PP-B 
!.. ACCORDING TO PRESERVICE" 

PROGRAM VERSIONS 



1 









^ 






Program, • 
Versions 


N 


CAST-:SP- 
Mean 


-B 

S.D. 


CASt:RP-e* 
Mean S,D.° 


Jl - S2 


30 


20.03 , 


3.24 


17.93 


2.01 • 


•Jl - S^ - 


5 . 


20.80 


2.77 


19.2*5 


3.40 • 


GSRQ, SFE 


10 


2-1 ..60 


3.74 


18.50 


1.50 • j 


Post- 
Degree 


10 , 


20.77 


3.30* ^ 


'17.10 


2.99 ♦ • ^ 


■Senior ' 


31 


20.43 


3.55 ' " 


17.89 


1.8. 



*Based on cfass mean scores. 
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' • . ' • TABLE 26 
ANALYSIS OF VARI^NCE^N CAST:SP-B AND 
CASJ:PP-B ACCORDING -"^0 LENGTH 
0}^ TEACHING EXPERIENCE 
CAST:SP-B" 



> 

r 


Source 


Sum of 


Mean' 




Signifi- 


» 


1^ 


Squares 


D.-F. Square 


F-ratio 


cance 



ERIC 



Between groups 


• 42.605 


. 4. 


,10.651 


. 0 


.958 


N.S. 


Within groups 


'900 . 788 


81 


11,121.' 








Total , - 


943.393 


85 








V 


• 




CAST:PP-B • 










<> 










% 


Sourcp^ 


Sum of 
Scplares 


D.F. 


Mean 
Square 


. F- 


■ratio 


Signifi- ' 
cstnce 


Between groups 


8.301 


4 


2:075 ' 


0. 


466 


N,S. 


Within groups 


360.. 594 


81 


4.452 


4 






Total 


368.895 


85 










» J 


? 

t 


1 




* * 






i 










1 




k 

;•• • 

\ : ; 


• 

4 
t 


1 

»• 

' \ • ^ 


* • « . ♦ 

■'3 ii 

■4., ■' 









The F-ratio, to be significant at the .05 level for 4 
and 81 degrees of freedom, should be equal to or greater than 
2.49. The actual F-ratios, 0,958 and 0.466, do not meet thi^ 
requirement, and ^are therefore iiot significant. (Table 26) s 
This meant that tea^chers with more experience (up to five years) 
and teachers , with less exp<?rience utilized similar types of 
activities in the classroom. 
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TABLE 27. . 

< 

ANALYSIS OF VARIANCE ON CASX:SP-B AND 
CAST:PP-B ACCORDING T6 TYPES OF 
SCHOOLS OF EMPLOYMENT 
CAST:SP-B ' 



Source 


Sum of 
^Sqtiares 


D.F. 


Mean 
Square 


F-ratio 


Signifi- 
cance * 


Between groups 


49.588 


5 


9.918 


0.883 


N.'S. 


Within groups 


887.658 


79 


11.236 






Total 


957.246 


84 






J 






, CAST 


:PP-B 






Source 


Sum of 
Squares 


D.F.* 


Mean 
Square 


F-j;atio 


— X — 

Signifi- 
cance 


Between grougs 


6.885 


5 


1.377 


0.320 


N.S. V 


Within groups 


340.432 


79 


4.308 




4 


Total 


347.327 


84 









*One teacher employed in a correctional school not included. 



The F-ratio, to be significant* at .05 l.evel for S^and 79 
degrees of freedom, sho/dld be equal to or greater than 2.33. The 



actual F-ratio .values were lower, 0.883 and 0.320, than the 
'^''c^tical value. Therefore the differences In CAST:SP-B and, 
CAST:PP-B according to school types scores wer^ pot significant. 



(Table 27) In other words, teachers employed in different types 
of schools implemented similar types of activities. * 



V 
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*TABLE 28 

ANALYSIS OF VARIANCl- ON CAST:SP-B AND 



CAST:PP-B ACCORDING TO MAJOR 
, FIELD, OF SPECIALIZATION 
CAST:SP-B 



Sum of Mean .' ^ ' Signifi- 

Source Squares D.F. Square F-ratio cance 



Between grouj)s 23.5711 3 7.8570 0.7004 N.S. 

Within groups 919.8223 82 11.2173 

Total 943.3933 - 85 ' . ~ 



' CA-ST:PP-B . X' 



.Sum of Mean . Signifi- 

Source Squares D.F. Square F-ratio > cance 

Between groups 14.4207 5 ' 4.8069- 1.1120 . N.S. 



Within groups 354.4741 82 4.3229 
Total 368.8948 85 



5! /;q 



To' be 5ignificant at the .05 level, F-ratio for 3 and 82 
degrees of freedom should be equal to or greater than 2.73. 
Neither of the two values, 0.7004 and 1.1120, comp^lete this 
. requirement. Hence the differences' between CA3T:SP-B and 
CAST:PP-B scores are not significant for different fields of^ 
specialization. (Table 28) This mfeant that science teachers, 
regardless of their "specialization, implemented similar types 
of activities. 



TABLE 29 

ANALYSIS OF VARIANCE ON CAST:SP-B AND 
CASTr'PP-B ACCORDING TO VERSIONS ^ 
PRESl-RVICE PROGR^M 
.CAST:SP-B 



Source 



Sum of 
Squares 



Mean 
D.F. Square 



F-ratio 



Signifi- 
cance 



Between groups 
Within groups 
Total 



19.899 4 4.975 

940.329 81 11.609 
960.228 85 



0.429 



■N.S. 



<3 



CAST:PP-B 



Source 


Sura of 
Squares 


"] D.F. 


Mean 
Square 


P-ratio 


Signi fi- 
cance 


• 

Between groups 


17.099 


4 


4.275 


0.963 




Within groups 


S59.559 


. 81 


4.4'39- 


• 





Total 



376.658 



85 



A 



To be significant at th^.OS level/ th<? F-'ratio for 4 and 
81 degrees of freedom should be gqual to or greater than 2.49. 
Both the ratios, 0.429 and' 0.963, obtained in this analysis are 

^belo\vi th*e critical value and are not significant (Table 29). This 

* * • 

meant that graduates from different versions of preservice 

programs impiemented similar types. bf activities. 

to summarize there were four different hypotheses- related 
to the determination of activities actually implemented by science 
teachers. ' - • 

Hypothesis "2 was stated as: ^ There is no significant 
di f f erence in the types of science classroom activities used in 
the schools by program graduates with different amounts, of full- 
time teaching experience . -From the analysis of the variance 
, '(Table 26.) it can be seen th^t non-significant F-ratios are ob- 
tained. Hypothesis 2 is not rejected. 

Hypothesis 3 was stated a$ : There is' no signi f leant 
difference ' in the typos of science classroom activities ^ used by 
program graduates employed in different types t)f schools . There 
were six different types qf schools , depending on different 
combinations of grades 7 through 12 where graduates were employed 
in the school year 1973-74/ The actual values ^of F-^ratios (Table 27) 
obtained were lower than the critical value. This suggcs-ted 
that meafi differences on type of activities implemented by "teachers 
in schools with different grade Combinations were nqt significant. . 
Hypothesis 3 is aiot rejected. ^ , - ' 
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Hypothesis*'4 concerning the type of classroonr activities 
was stated as : There is no si gnificant difference ni the types of 
science classroom activities used by graduates with different fields 
of their .main instVuctional specialisation . Table 28 shows the 
results of ^nalyses of variance on types of classroom activities 
implemented by teachers -with different areas of specialization (at 
the preservice level). The F-ratios for CAST :SP-B and CAST:PP-B 
were found non-si^ificant at the .05 level. .Hypothesis 4 was not 
rejected. ' \ , ' ' 

Hypothesis 5 concerning different versions of the prese'^vice 
program was stated as v There is no significant difference in the 
types of science classroom activities used by graduates who received 
their education in different versions of the preservice teacher 
education program . Sub-score B on two forms o-f CAST were^ compared 
to the type of preservice program. 'Non-significant F-ratios were 
obtained (Table 29). ^Hypothesis 5 was not rejected. 

It can b"e observed from' this analysis that, based on feed- 
back.,from students and ^admi^^ science teachers graduated'^ 

from the field-based program in different years, with different' 
specializations of teaching, and obtaining their training in.' 
different versions of the progranij were'' quite similar in type of 
activities implemented in the classro6m. .The type of school of 
eniploy.ihent also did not^alter thi5 conclusion. A significant 
correlation (r = .3041) between CA^^rPP-B an4 SCACLrTP further 
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suggests that activities implemented in classrooms were student- 
centered and inquiry-orie?>"ed in natUre/ 



Identification of Predictor Variables 

An objective outcome of this study was to identify certain 
independent variables which have a strong power to predict the 
scores on criterion variables. Two criterion variables used in 
the study were the teacher's vi^ws regarding appropriate classroom 
activities and the type of activities actually implemented, Inde- ' 
pendent variables were drawn from four areas teacher character- ^ 
istics, student characteristics, administrative variables and 
situational variables. Four .different hypotheses (6, 7,- 8,'and 9) 
were formulated which relate to the* independent variables in the 
four areas mentioned. • \ . ^ . 

Information on various independent^ variables was collecte'd 
by administering Teacher's Questionnaire (T,Q.) , Student's 
Questionnaire (S,Q.), Administrator's Questionnaire ,(A,Q/), 
Facilities Check-lisx (F.C.) , sub-scores A and C of Checklist for 
Assessment of Science Teachers : Supervisor's Perceptions ^CASt : SP) , * 
and 5ub-score A of Checklist for Assessment bf Science Teachers : 
Pupil Perceptions (CASTrPP), Data on criterion variables were 
collected from*. Science Classroom Activity Checklist : Teacher's ' 
Perceptions (SCACL:TP), and sub-score B on both CASTrSP and CASTrPP. 
For a limited purffose to identify predictor variables from a Large- 
number of independent^variables composite score's 'on CAST:PP.and 

f 
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CASTrS^vere also. entered in the analysis as criterion variables. 

Statistical procedures . involved in the analysis of 
varjlables includefl Pearson Product Moment Correlation and step- - 
wise multiple regression. An additional procedure, factor 
analysis, was- used to^ gain additional information .regarding- the 
relationship of independent ^variables . ' * ' ' 

The discussion in* this section is organized in the . . 
fo^llowing sequence. First, the resu'lts of stepwise multiple 
regression using- independent variables will be 'describecj^ Second, 
the results of factor analysis will be inGluded, Third, a dis- 

cussion of the findings from these two anal>fses will bo pre- 

***** » * 

sented, , . * • 

• ' ' ' u 

Multiple Regression by Using Independent Variables ^' * 

'O* ■ ' * * ' . ^ « ^ 

The- data vere^ collected on a total of 119 'teacher, student, 
administrator -and situational independent variables and five cri- 
t^rion Variables. A list of these variables is included in 
T-Appendix B. Raw scores for each variable were punched on unisort^ 
computer cards for further analysis. ' • ^ 

The first step was to compute correlation' coefficients fori 
all the independenj: and^cri^erion variables by using the BMD02D 
prograjn. A* 124- x 124 correlation matrix was 6btained, which is 

' . - y - 

included m Appendix G. This analysis resulted in the identification 
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of important.indepfendent variables with a potential contribution 
for predicting the criterion variables. 

'In the second stage a selection of 73 to 77 variables -for 

each criterion variable was made based on their correlation co- 

^ efficients. This step'was necessitated by the limitatiori imposed 

on the maximum number of variables (80) used by the BMD02R program 

for stepwise regi-ession analy^i^ (Appendix A),. THe criterion used 

-./for the selection of -variables was to include those variables which 

« 

showed the highest correlation coefficients! This resulted in 
including *all the variables in the analysis having correlation 
coefficients (r) g^rea^er tfi^or equal to 02 or -.02, 

Stepwise regressic/n analysis was performed using inde- 

pendent variables directly. Separate analyses were performed using^ 

the CASTrPP-BWTASTiPP (Compc^ite)^, CASTiSP-B,, CAST:S? (Composite), 

and SCACL:TP scores as criterion variables.^ For each criterion ^ 

variable two different stepwise regression analyses were per- 

formed. The first >set of analyses, was performed by" using all the 

independent variables including the CAST:PP-A, CAST:SP-A, and < 

CAST:SP-C sub-scores\ The analyses showed that CAST sub-scores 
• ^, 

accolinted for 20 to 50 percent of the variances. 

^ The second set of analyses was performed then without 
the CAST:PP-A* ^C^TrSF-A and CAST:'SP-C sub-scores,^ This resulted 
in the identification of many* additional variables which entered 
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prediction eauation. * ' » ' " • 

Best predictors tor the CASLrPP (Composite) and CASTiSP 

*. 

(Composite) were their sub-scores (CAST:PP-A, CAST:SP-A, and 

■> ' ' • , 

CAST:SP-C), which is expected. In order to avoid any inflated claims 

regarding the prediction power of ^ these sub-scorps, the tables are 

presented here for the CAST:PP (Composite) and CASTrSP (Composite) 

as criterion v^riabJes, usiijg only the second set of analyses, 

that is] wi^tfiout the three sub-scores on CAST:PP and^CAST:SP. 

Both ^ets.of regression analyses results are presented for the ^ 

CAST:PP-B and CAST:,SP-B jnd SCACL:TP as criterion variables. 

* ' 1,' CAST:Pf?- B as Criterion Vari able . Stepwise multiple 
regression using 73 independent va^dables (w^th ilighest correlation 
coeffi(5ient5) and CAST:PP-B as the criterion variable was performed 
with and. without CASt-:PP-A, GAST:SP-A, artd CAST:SP-C. Results of 
the analysis with the inclusion of CAST sub-scores are .presented 
in Table 30. The best predictor variable entering in the equation 
a.t.the first step was the CAST:PP-A' (teacher pupil relatiuift>hjpj . 
It accounted for 31 percent of the variance. Variable number 108 
(funds for perishables, glassware, chemicals, and" specimens) - 
entered the prediction equation at step two for ^in additional 16 
percont of the variance. Next^ three variables, 79, 77, and 73, 
^ covering the administrator's views regarding the most appropriate 
teaching strategies for science "(programmed instruction, laboratory 
investigations, and lect?ure/di scwssion) appeared at steps three?, 
\ four, and five for* an additional 12 percent of the variance./ 
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In the second stepwise regression, that is, without CAST - 
sub-scores, as presented xn Table 31, four new variables entered- 
th'e prediction equation within the first five steps. Variable 42 



predic1?»r" variables are emerging. Two variables fstudent^s 
liking for the science course, 42, and teacher pupil relationship 



as perceived l3y pupils, 117), bo.th appearing' on step one, suggest 

*> 

an extremfely important dimension of student characteristics. These 
two variabiles are significantly correlated (0,5877), which 
further subs^tantiates tbis result. Similarly, variables related 
to school facilities (108 and 93) appearing at steps two and 
three indicate another dimension of the situational variable. 
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at first step was a student related'vari^ble (Do you enjoy assign- 
ments in this class?) and was responsible for 19 percent of the 
.variance. Variables 108 and 93 (funds for perishables, glassware 
and chemicals, and* storage space) were covering physical facilities 

' J 

and appeared at steps two and three. These variables accounted 

for 15 percent and $ percent of the variance respectively. 

Variable 28 (teacher's views of administrator's help concerning 

the'use of variety and balance in instructional techniques) 

entered the equation at step four for 5 percent of the variance. 

Level of class-modified, which is 'Variable 34, appeared at step 

five for an ^dditronal 4 percent variance. The sign of the 

coefficient was negative for variable 34. * , . 

, From this it S'cems that two very strong dimensions* among ^ 



TABLE 3fe if 



\ REGRESSION ANALYSIS; CAST:PP-B 
■ -f. ' . AS CJ^TEi^ION /i^RIABJ.E ^ 

■ "^-^ ■ 7 -r 

*, (ALL If®EPEiiDENT'VARIABLSS^ 
1 ' « (f - 

' ' t ■ L 



r-* 



Step ' Variable « .CoeffiG^Lent Mbltiple \ Increase 

No,.^ Entered-Removed \ (R) ^ , R i RSQ * 'in RSQ 



1 117 CAST:PP-A .(TeacherrV \ . \* ^ 

^ Pupil Relationship)'.;' + \\ , 0.5S72\ 0.3104 




0.3104 



2 108 Funds for Perish-' \ '-' '^. , 

able? ^ +>X*'- 0.6334 0.4671 . 0.1567 

9 Programmed In- . * ' • 

structian (Admin- . ^ •. 

istrator's Views) + 0.7199 0.5182 O.OSll 



r 



77 Laboratory A'ctivi- ^ ' ' 

ties (Adminisxratoi:l5 • ^ 

' Views) + - 0.7415 0.5498 ' 0.0316 

73 Lecture/Discussion • 

(Administrator's • * , 

Views) A 0.7662 0.5870 0.0372 



TAaiE 31 • 
REGRESSION ANALYSIS: CAST:PP-B 
AS CRITERION .VARIABLE , 
(OTHER CAST SCORES EXCLUDED) 



Step Variable ' 

No . Entered-Removed 



Sign of 
Coefficient 
(R) 



. Multiple* 
R RSQ 



Increase 
in RSQ 



1 42 Student *s Liking for 

Assignments 

2 -108 Funds for Perish- 

ables 

3 93 Storage Space 

A ■ ,28 Teacher's Views of 

Administrator's Help 
Concerning Instruction- 
al Techniques 

5 ~ 34 "Modified" Class - - 1 



0.4352 0.1894 

0.5867 0.3442 
0.6488' 0.4210 



0.6875 0.4727 
0.7143 0.5102 



. 1894 

.1549 
. 0-768 



.0517 
.0375 



—7^ 



2. CAST;PP (Composite) as Criterioil Variable , Table 32, 

•shows the results of stepwise regression analysis "with all in4e- 

• • ^ *■ 

•» ' '* 

pendent variables except' CAST sub-scores and using CASTrPP (Composite) 
as criterion variable. Variable 41 , entered**^he prediction equation , 
at step one and referred to lihe s,tudent*s liking of the particular 
course taught by 'the sample teacher. This variable accounted for 
34 percent of variance: ' The, other variabiles entering /at steps two, 
three, four, and five, and their variances respectively,, were , 
student's final grade in -last science course (7 percent) , teacher *s 
feeling toward curriculum materials used (5 percent), student*^ 
likii>g for assignments (6 percent), and student's sox 
(4 percent) . 

The res^'ults indicate that student characteristics 
expressed in terms of liking the course, last final grade in 
science, and liking assignments are very important to consider, 
when assessment of a teacher is made based on the CAST: BP 
(Composite) score. The other variable with less degree of pre- 
dictive power is concerned with how a te'acher feels about the 
curriculum materials. 



TABLE 32 

REGRESS^ION ANALYSIS: CASTrPP (COMPOSITE) 
AS CRITERION VARIABLE 
(OTHER CAST SCORES EXCLUDED) 



Step 
No. 


Vari able 
Entered-Removed 


Sign of 
Coefficient 

(R) 


R 


Multiple 

RSQ 


I-ncrease 
in RSQ 


1 41 


' Student Liking for 
"This*' -Science * 
Course 


+ 


0 


5847 


0.3419 


0.3419 


;2 39 


Student »s Final 
Grade in Last Science 
Course 


t 


0 


6451 


0.4161 


0.0742 


3 ' 14 


Teacher's Feeling. 
Toward Curriculum 
Materials Us^d 


+ 


0 


6874 


0.4726 


0.0564 


4 • 42 


Student's Liking * 
fof Assignments 


+ 


0. 


7264 


0.5277 


f 

0.5551 


5 .37^ 


Student's Sex 
(femaLe) 


s 

■ + 


0. 


7504 


0.5632 


0.0354 
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3. CAST;SP-B as Criterion Variable . TKfeT stepwise multiple 
regression analysis with all independent variables and CAST^sSP-B 
as criterion variable revealed*' CAST: SP-A as the -most important 
single variable, accounting for 4-3 percent of the, variance 
.(Table 33) . Variable eight, teacher exposure to science curriculum 
projects, entered the equation on second step and contributed an 
additional 4 percent of the variance. Step three focused ^on a, 
facilities related. variable, 99 (presence of electrical outlets). 
This variable added 3 percent variance. CAST:SP-C entered the 
equation at step four for 2 percent of the variance. 

In the second stepwise regression^ ne\^ variables appeared 

except for th^ facility variable 99, which is in. common with the 

first analysis- (Table 34). The first step variable, 9, was^ . 

related to the number of curriculum workshops 'attended by sample ^ ' 

teachers. ITiis variable accounted for 7 percent of the variance. 

ft . 

Variable 25, teacher's perceptions of the type of support given* 
him/her by the school administration entered the prediction 
equation on step two ^and accounted for an additional 7 percent of 
the variance. The step three variable, 99 contributed slightly* r , 
more (4 percent) variance in this ^nalysis as compared to the 
previous one (Table 33). Variable 18, teaching periods per day, 
and variable 109, laboratory 'assistants assigned, entered at 
steps four and five, adding 8 percent of the variance. 
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This analysis lends further support to the results of 
earlier analyses on CAST: PP. Teachers who have had experience 

r 

with new curriculuiii materials are rated high by supervisors on 
CAST:SP-B sub-scale. Similarly, the variables related to 
science facilities discussecl in earlier analyses are found to 
be important predictors. Administrative variable 25 (teacher's 
views on actual support given by* administration) appears high 
at step two, and goes along with other administrative variables . 
appearing on CAST:PP-B analyses. 
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^ TABLE 33 

• REGRESSION Ai^iALYSIS: CAST:SP-B 
.AS CRITERION- VARIABLE 
(ALL INDEPENDENT VARIABJ.ES) 



' * " Sign ot- ' ' 

Step . VariaWe Coejfficient Multiple Increase 

No. Entered-Removed ^ ' (R)^ " R . RSQ ^ ii> RSQ 

^ • ^ . 

' 1 — — t — 

L 120 CAST:SP-A " "' ■ \ ' +■ 0,6552 0.4293 0.4293 

2 ' 8 Exposure, -to / * . , 

Curriculum 

^ Projects , ' . + 0.6875 0.4727 0.0434 

• t . • w . 

t 

3 99 Electrical ' '' > ■ t - ' ' • 

' Outlets ■ + -* 0.7105^/ 0.5048 0.0321 

4.'122 1:AST:SP-C -k " 0.7247" 0.52S2' 0.0204 



TABLE 34 

REGRESSION ANALYSIS: CAST:SP-B 
AS CRITERION VARIABLE ^ 
(OTHER CAST SCORES EXCLUDED) 



14'7 



Step . Variable 

No. Entered-Removed. 



Sign of 
Coefficient 



Multiple 
R * RSQ 



Increase 
in RSQ 



3 
4 



9 -No. of Curriculum 
Workshops Attended 

25 Teacher *s Views on 
Actual Support 
Given by Adminis- 
tration 

99 Electrical Outlets 

18 Teaching Periods 
~ Per Day 



5 109 Laboratory 
Assistants 



+ 



0.2669- 



.^0712 0.0712 



0.3740 ^ 0.1398 0,0686 

0.4267 - 0.182'l 0.0422. 

0.4648 0.2160 0,0339 

0.5081 0.2582 0.0421 
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4; ^ CASTiSP ( Composite) > as Criterion Variable . The results 

of ste])wise regression analysis (Table 35) show that variable 25 

(teacher's view on actual support given by administration) entered 

0 

the prediction equation at step one^ Variable 84 (administrator's 
views of how a teacher should handle adolescents with behavior 
problems) enterecT at step two. The two variables together accounted 
for 16 percent of the variance. Variables 18 (teaching periods per 
day), 42 (student 's, liking -for assignments), and 15 (teacher's 
feeling toward class facilities) entered the equation at steps 
three, four, and five respectively. 

This appears to indicate that teachers who are rated high 
on teacher pupil relationships, type of classroom activities, 
and teacher personal adjustment (three sub-scor€>s on CASTiSP), 
are supported by school administrators. 



• TABLE 35 

REGRESSION AiNALYSlS: CAST:SP ( COMPOSITE) 
/ AS CRITEJ^ION VARIABLE 

(OTHER CAST SCORES EXCLUDED) 



^ . Sign of 

Step Variable Coefficient Multiple Increase 

No. €ntered-Removed * (R) R RSQ in RSQ 



25. Teacher's Views on ^ • 

Actual Suppott ^ - 

Given by Adminis- . * 

tratibn + 0^3293 0.1085 0.1085 

84 Administrator's 

Views of Should Be- 

h'avior^ of Teacher • ^. . * 

With Adolescents , *+ 0.4088 * 0.1671 - 0.0586 

18 Teaching Periods . 
. Per Day ^ + 0.4570 6.2089 0.0418 

?• 

42 Student's Liking for 

Assignments + 0.5017 0.2517 0.0428 

15 'Teacher's Feeli^vg 

'Toward Class ^ . * ^ 

Facilities + 0.5505 ' 0.3031" ""'•0.0514 
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5/ SCACL:TP a5 Criterion Variable . The first stepwrse< 
regression including all independent variables (Table 36^ revealed 
CAST:PP-A and, CAST :SP-C at first on step two. At ^tep one 13 . 
percent variance was accounted fdr and at step two 5 |3ercent. 

X 

Variable 28 entered the prediction equation at step three. This 
variable iS' concerned with the teacher^s views x)f what should 
be done by the school administration to b¥ing variety and balance 
in instructional techniques. This variable adds only 4 percent 
variance. Teacher's seX (3 percent) and student's liking for 
assignments^ appeared at step four and fivd respectively to add 
8 percent variance. ^ ' 

IV^en CAST scores were excluded from the analysis some 
new items entered the equation. Variable 25 -at step one indicates 
that teacher's perceptions regarding the type of actual support 
given by administrators (7 percent) is a strong predictor 
variable. 'Teacher's sex, globes *and, teaching periods 'per d^y 
appeared on steps two-, three and four. These account for an 
additional 9 percent variance (Table* 37). . ' - 

. These' results, indicate fJi^t many teachers who desire to . 
teach by an inquiry approach are supported by the administration. 
The correlations of variable 25 (teacher's view of actual support 
given by administrators) with teacher's age (r = -"0.0109) and 
teacher's teaching experience (r = -0.0442) are low. This suggests- 
a preference by administrators for younger teachers. 



151 



REGRESSION ANALYSIS :/jSCACL;TP 

AS CRITERION VARIABLE 
I (ALL INDEPENDEitr VARIABLES) 



■Step ^. Variable - 
No . Entered-Removed 



Sign of 
Coefficient 



Multiple 
R ^ • RSQ 



Increase 
in RSQ 



1 117 CAST:PP-A 

2 122 CAST:SP-C , 

\. . . . 

3 28 Treacher's Views o:& 

Administrator's Help 
Concerning Instruct- 
ional 'techniques 

4 3 Teacher's Sex 

5 42 Student's Liking for 

Assignments 



'A 



+ 
+ 



0.3563 O.1270 0.1270 

0.4205 ' 0.1768 ' 0.0498 

0.4660 ;^-.2171 0.'04'53 

/ 

0.4995 0,2495 . 0.9324"' 



0..5434 0.225'^ 0.0457 



The correlation coefficient (r) between SCACLiTP and CAST:PP-A 
Was 0.356 and significant at .001 lev.el of confidence (Table 14). 
In additio^i^ the correlation •coe''fficients (r) between SCACLr'J'P and 
CASJ:PP-B were 0.304 (significant at .0'5aevel) and between* SCACL:TP ' 
ana CASTrPP (Composite) as 0.402 (significant at .001 level).. The 
^ntry of CAST:PP-A at the first step in Table 36 further strengthens 
the findihg that CAST:PP provides similar inforniation to SCACLrTP. 
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TABLE 37' 
■ REGRESSION ANALYSIS: SCACL:TP 
AS CRITERION VARIAB'LE 
(ALL CAST SCORES EXCLUDED) 



Step Coefficient 



No. 


Entered-Removed 


(R) 


R 


RSQ 


in RSQ 


1 25 


Teacher's Views on 
Actual Support 
Given by Adminis- 
tration 


+ 


N 

0.2666 


0.0711 


i 

0.0711 


2 3 


Teacher's Sex 


+ 


0.3302 


0.1090 


~ 0.0379 

> 


3 105 


Gl6b.es 




0.-3753 


0.1409 


■ 0.0318 


4 .18 


Teaching Periods 
Per Day 


+ 


0.40'51 


0.1641 


. .0232 


5 2 


Teacher's /Marital 
Status y 


+ 


- 0.4427 


0.1960 . 


0.0319 ' 




€ 
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Sur-inary of Stepwise Multiple Regression . The predicto;r 
variables significant at th^.OS level can be arranged according 
to teacher, student, administrative and other situational 
characteristics ' 

« 

1. 'Teacher related variables (positive relationships): 

a". Exposure to national curriculum materials, 
attendance at workshops on curriculum materials, 
b. Sex (to favor females). 



c. Teacher^s feeling toward class facilities. 

r . 

d. Diversity in use of instructional techniques 
(programmed instruction, laboratory activities, and 
lecture/discussion) . ' , 

2. Student related variables (positive relationships): 
a> Student^s liking for the science course. 

' - b. Final grade in last science course. 

^ c. Liking for assignments (home, class) given 
by science teacher, 

d. Teacher pupil relationship (as perceived by 
students) . - ■ • . , » 

3. Administrative variables: 

a. 'Administrator's views on dealing with adolescents 

b. Administrator's views on diversity of- instruction 
strategies .. 
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c. Teacher pupil relationships (as perceived by 

supervisors 6r*administrators) . 

d. Teacher *s personal adjustment (as perceived by 
supervisors or administrators). 

e. Teacher's views on type of encouragement received 

* from administration. " ' . 

f . Teacher's views on administrator's help con- ^ 

■* 

cerning use of variety and balance in instructional 
techniques . >v 

The last two variables are based on responses from 
teaichers . These variables, however, explain more conr 
cefnihg administrative characteristics. 



4. Situational variables; 



a. '' Fewer periods for teaching per day. 

b. Non-regular, non-modified classes. 

c. Basic laboratory equipment » 

d. Basic physical facilities such as 



electrical outlets and storage space. • • 

*e.^ Laboratory assistant^.' . ^ ' ' 1 

i 

f National Curriculum^materials used (perhaps rqcent \ 

* * . . 

ai)d well developed materials with kits and curriculum- 
guides) . - , * - 

» ' * * *y - 

- ^ The results point out that many teachers using' inquiry- 

oriented activities have been exposed to now. -curriculum materials 
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* ' 1 

through mpre than one workshop as well as by other means, l These 
teachers feel good about Science facilities and cultivate positive 
teacher pupil reiation^-hips . They are well-adjusted with other 
teachers and staff in the buildirig. Students. in their classes 
like science courses taught ^nd enjoy home or class assignments. 
Final grades received in the student's last science course. are 
generally high. T^e admini'strafion usually gives /the teachers 
support and encouaragement in their instructional efforts ♦ 

Another characteristic associated with such teachers is o 
their administrator's belief %n the -use o£ a variety of in- 
structiona]^' s^trategies . /Basic lab.drat6ry equipment and physical 
f.aci lit ies ''are available 'in science rooms. The curriculum materials 
xised by th^m tend to be recently developed. The relationship 
is found between implementation'^ of inquiry-oriented activities 
and female, younger (r ^ -0.0235) *and single (r = 0.0042) 
teachers. 



A second approach utilized ^^in addition to the first one, 
which involved stepwise multiple regW^ssion on all tile variables 
as input, was to factor analyze the independent variables and 
examine the common characteristics -among "them by studying their 
loading on factors . 



The BMDX72 program was used for factor analysis. Raw 
data on all independent variables (119) punched on cards were used 
as input for this program. This program performed varimax 
rotation of the factor matrix. It provided a means of determining 
tHe minimum number of independent dimensions needed to account 
for jnost of the variance in the original set of variables. The 
rule of Kaiser (1960) and Guttman (1954) was followed with all 
factors having eigenvalues greater than one rotated. Initial 
co)tmiunality estimates were specified to be squared multiple 
correlations and the ma^ojUL^ number of iterations for communal- 
ities to be 10. The maximum limit on correlation coefficients 
allowed for factoring was 0.950 (Appendix A)^ 

A variable with a factor l;>^ding of .25 or gireater was 

considered part of a factor. jKis loading value was chosen as 

/ 

a cutoff point for it was significant at the .01 level with the 
rtumber of teachers (86) used in the study. Kerlinger (]964) 
states that there is no generally accepted standard error for 



/ 
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leadings and suggests the above method for determining cutoffs 
j^eruzzi, 1972, p. 100). Orthogonal or varimax rotation was ^ . 
chosen for^factor rotation because of the large numbfer, of 
interrelated independent variables. Rotation of the extracted 
factors is considered useful 1^ maximize the Loading of each 
variable to, on^e factor while minimizing its loading to all 
other extracted factors. 

'This analysis resulted in the extraction of nine ^ ^ 

factors which accounted for 33 percent of the rbtal variance. 
Eigen values and. the cumulative proportion 'of total variance 
are presented in Table 38. The* top eigen value obtained was 
7.02. This value dropp^ed through 5.84, 4.87, 4.76, 4.33,' 3.71, 
3.22, 2.96 and 2.79 for factors 2, 3, 4, 5^ 6, 7, 8, .and 9 

A 

respectively. 

Tentative names of the nine factors are presented in, 
Table- 39. 
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TABLE 38 

-EIGEN VALUES' MD CUMUMTIVE PROPORTIONS OF TOTAL 
VARIANCE -FQR ALL INDEPENDENT VARIABLES 



ERIC 



Factor 




/ Eigen Values 



7.02364 
5.84235 
4. -87959 
4.76S10 
- 4.33691 
3.71457 
3.22378 
2.96616 
2.7990g^ 



Cumulative 
Variance 



0. 05902 
0.10812 . 
0.14912 
0.18916 
0:2256i 
4), 25682 • 
'0.28391 
0.30884 
0.33236 
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TABLB 39 
TENTATIVE NAMES OF INDEPENDENT 
VARIABLES FACTORS 



Number 



Name 



Factor >1. Maturity of Students, 
Factor 2. » Administrator Teacher Interaction, 

•Factor 3. , Diversity of Instructional Techniques. 

Factor 4/' "Classroom Climate, ' ^ * 

Factor '5., Teacher's Feelings Toward Facilities and M 

Factor 6. Student's Attitude Toward Science Teachers. 

Factor 7. Advanced Science Career Interest Influence. 

Factor ,,8. 'Professi-^nal Development. 




Factor 9, Background and Experience of Teacher. 

V ' ^ ^ 

Factor 1, Maturity of Students , contains six positive and 
six negative factor loadings (Table 40) which are equal to or above 

a significant .25 value. Three positive, variables , student's age 

) 

(.84), gfSid6' (.87) level, and number of years of science (.80) 
since seventh grad^e, account for 80 percent of the common variance 
on this factor. 



The next best variable, also positive, is ^^ariable 17, 
nuinber of students, which accourtts for 60 percent of the common 
variance. Variable 115, <teacher*s major field of preparation- 
physi*cal science, accounts for about 50 ^^^'^f common 
variance. ' . , ^ ^ - 

* ' ■■ 

- Variable' 45, student's interest in becoming a scientist 

engi^neer or science teacher, explains 45 'percent of the common 
variance-. All negative loadings are below .34. By analysing 
the relative factor loadings, it seems Ipgical to regard this 
factor as a student related factor and connectejj to_ tlieir 
maturity level In science, as indi-cated by higher loading$ on 
^age, number of y^ars of'* science, • fewer students *in. class, an 
elective subject^ (physical science), and higher- gra^e. 
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Factor 2, Admini stratoi- Te'ache-r Interaction , has seven 
highest negative factor loadings (Table 41). The Variables are 
25, 26, 27, 28, 29, 30, and 31, 'each accounting for more than 

60 percent of the common variance on this faqtor. Analyzing the 

. . ' ' . ' w i 

variables further, ^ there are three' variabiles 26, 27, and 28, 

concerning "teacher's feelings of what should be done by ' . 

administrators/supervisors to help the teacher in the -areas of ^ 

^ y 0 * 

'Classrooni discipline C--66), classroom, climate relating to 
student teacher interactions (-.66), and variety and balance of 
instructional techniques (-.72). The other three variables, 
29 (-.78), 3i) (-.77), and 31 (-.75) are also tlie teacher's views 
of what actually was done by-the administration in the three areas 
mentioned. The re*st of ^*le' varrables and loadings- on this ^ 
factor are variable 53 X.26), 56 (.30), 70 (,30), 84* (-.30); and 
120 (.33)., Thu$ it seems logical to decide, that this factor, 
indicated a pattern of interaction between the teacher and 
the administrator or supervisor. • * 
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Factor 3, Diversity of Instrii^ional Techniques > has 
three Ijest positive factor loadings. These are the administrator's 
views on the. most i;nportant instructional strategies for teaching^ 
science-lecturing (.77) , Tnstructional films (.60), and fi^l4 
study ^or excursions (.45). Variable 9, number of curriculum ' 
projects/workshops attended (.36) ^is also related to techniques 
^and' materials . Other variables on- this factor are number of 
periods per day (.35), periods per week (,34), teacher *s exposure , 
to' curriculum projects (.25), and teacher*s feeling toward 
curriculum material^ used (.25). It deemed cl^ar that this factor 
15 ^related to materi'als and techniques used in the classroom. 
Because of rel;*tively higher factor, loadings on diversified 
techniques.' for te^aching, , the factor was named as Divi^rsity'of 
Instructional Techniques (Table 42). | 
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Factor 4, Classroom Climate , contains variables on the 

administrator's views regarding disciplinary ability 62} , and 

teacher's attitude toward adolescents (.65). Both these variables. 

refer to what the teacher's ability should be in these areas. 

Another group of variables with high factor loadings are, the 

administrator's views on how he should help teachers in handling 

student disciplin^\.57) , classroom climate relating to teacher 

student interactions (.61), and concerning a teacher's using a 

variety and balanc^ of instructional techniques. Variable 85 

concerning the administrator's views on the type of encouragement 

he'provides science teachers has the next highest factor loading 

(.42),^^ ' It seemed Apparent that an essential character of this 

f^actor was concerning classroom instruction^ and variables that 

ji^ght affect it, siicJ^s discipline, teach'er student' interactions , 

and dealing with teena^iirs with behavior problems. Variables 

indicate the administrator's views on what he would ideally prefer 

in teachers for hdtfdling 'Such situations but also what he himself 

would do. This^ factor, based on thOr^ahov^ considerations, was 

thought -to be of sa comprehensive- nature, and is designated aS 

Classroom Slimato ' (Table 43). ' . ' ' 
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Factor 5, Teacher's Feelings Toward' Faci Id ties^ and Materials 
contains five variables that are related to physical facilities 
available-- in schools. These are the teacher's feelings toward 
facilities (.46), basic laboratary equipment (-72) , "glassware ('52), 
basic, laboratory chemicals (,45), a])d funds for perishables, 
chemicals and specimens (,64), Another dimension of this factor 
is in the area of curriculum mateVials, with variables s*uch as the ' 
teacher's feeling toward curriculum materials used (.55)*, and use 
of a national curriculum project (.38). Variable 67,' the adninis- 

^xtrator's view of the,'*purpose of teaching scibncc is the deyi^elofmCnt 
of laboratory techniques (,32), furtjier lends support to the 
facilities and curriculum material >aspect of the factor. The 
factor, based on the3e considerations, was niamed Teacher's Feelings 

_ Toward Facilities cjiid Material* i^ble? 44). \ 
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Factor 6, Student 's Attitude Toward Science Teachers , has 
20 variables which account for between 25 to 83 percent of the 
conunon variance. Among the top variables are the student's likirig 
of the assignments given by the science teacher (.76), the student's 
liking for this science course (.83)', "best'* science course so far 
(.64), teacher pupil relationship (.72), Vould nof choose a career 
ii/' science because science is too difficult (-.50), and interested 
in becoming 3 scientist, engineer, or science teacher (.48) 
Other variables which account for a 30 to 40 percent variance/ are the 
teacher's sex (.33), level of cla^s-advanced (.37), scientists 

are^culiar people _fiz.*5Z)::^^dQ^ii^l^jpi[iQJil^oi scien^fia-attitude 

^.36), and compressed air outlets (.30)'.* The nature of th^ 

*- 

^ factor from these variables points in the direction of student- 
relatedness. Further, the variables are so specific in pointing 
out students' choices to particular science teachers, a science 
course and scientific • careers . Based on these considerations 
the factor was named Student *s Attitude Toward Science Teachers 
(Table 45). • ' - 
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^ Factor 7, Advan.ced Science Career Interest Influence , was a 
relatively complex factor as tlie factor loadings on it were examined. 
The variables feelings toward students in group (.43)^, level of class 
advanced (.30),* level of class-regu]ar (-.36), grade in last 
science course (.32), a career as scientist, engineer, or science 
teacher (.32), refrigerator (.40), specimens (.43) point out that 
the factor is connected to students who liked science and were 
placed in schools with adequate science facilities.^ These students 
were irtterested in pursuing a carper- in science which is of an 
advanced nature and were more prone to become scientists than 

engineers or science teachers. Thus it seemed logical that the 

r 

name of this factor should contain qualities of advanced students, 

their career choices in pure sciences, and the impact on the 

« 

teacher's feelings and administrator's views (Table 46), 
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Factor. 8, Professional Developrtie 

that describe a teacher. who. has been w,orking on, a formal cjegreje 

j|.72), wh6 is professional (. 72) has^ participated in workshops 

(.40),'. and been* exposed to national curriculum^ projects (.39). 

The other variables are a siste^ most -helpful in deciding to 

pu^^s^t^'^' scientific career (.29) , science too difficult' (.35) 

and able to go outside school grounds (-.28)-^ , From t*his it sejems 

"that the dimensions ^of/tlie variable are quite strong around the , 

theine^^ the teachex^aT\d his continuing ins6rvice education that 

might help him professionally. Hence the name^ , Professional 

Development, was-^given to. this f;actor (Table^47}. 

» * ^ ' ' , /-^ , 

" ^* ' ' ' . ' 

Factor 9, Background and Experience of Teacher , had 

only one variable. (77) wiVh a high loading (0.30) in. common 

with regression analysis results. Other factor. loadings were 

low and scatter^^over many variables. The table for this 

•factor 4s not presented here. ' - 
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Summary of Regression Analysis and Fac'tor Analysis 



By 'combining the results of regression analysis and factor 

( 

t 

analysis it- is possible to find some conpon characteristics which 
are influenced by particular -variables . Two predictor variables, 
25 and 28, which .conce-ni a'teacher's views on /€t<i^ual support given ^ 
and what 'he/she would like to see- from an administrator load on' 
f^tor 2. This factor, Administrator Teacher' Ija^tgxact ion, seems to 
be an important indication to determine the type of activities 
conducted ^ teachers in scieifce classrooms. 

Variables 73,^^, 79,* 18, 57, and 8 liave high loadings 
on factor 3, Diversity of Instructional Techniques. It seems that a 
teacher's exposure to national curriculum projects (variable 8) is 
related to the use of diversified techniques such as programmed • 
instruction (79), laboratory activities (77), and lecture/discussio^ 
(73). Fewer teaching periods (18) and the student's sex (37) 
tend to be related to the use of diversified techniques. 

Loadings of variabJeS 2,^18, 22, and 84 have high loadings 

on factor 4, Classroom Climate. The logical inference may be 

drawn from this that the type of activities a science teacher is 

■ V 

likely to perform in a classroom tend to be related to the general 
climate of the classroom. Certnin variables which are important 
to consider in promoting an appropriate type of activity in the 
classroom are related >to zh*e use of new and national, curriculum 
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proj'ejct^ (22), fewer teaching periods (18), female sex and, 



i 



a positive attitude^ on the part of the teacher to h^lp aitolescents 
with behavior problems (84). . / >j 

• * 

' Vilriables 99, 108, 109,' 22, and 34 have high loadWs on 

v' - ; ^ ' I 

factor 5^ Teacher's Feelings Toward Facilities and Matejrials. 

• / : . • 

It seems that the presence of facilities in terms of basic^physical 
needs, such as electrical outlets (99^,^ replacement oj^ perishable ' 
supplies .(108), and laboratory assistant tend to be strongly 
related to the type of activities performed in"classrboins , 
Another dimension of, this finding is- that a teacher should feel . 
gooxi^about materials used (22). The teacher^s use 5f appropriate 
types of science activities does not relate strongli^ with the 
Inodified n'al<ure*of the class. 



Most of the predictor variables, 3, 28;, 42 
and^ 122, cluster on factor* 6, Student Attitude Tov^ 



, -105, 117, 120 
ard Science 



Teacher. The teacher pupil relationship (117, 12C) is a very 
strong predictor of the type of activities^implemcnted. Another 
aspect related to a studentjs liking for a science course assign- 
ments (42), and perhaps- positive atti-tude toward the teac|jer, 

^ 

are. related to the presence of basic equipment (403) needed to 
perform laboratory-oriented activities. The teacher's personal 
adjustmen«fi(„/122) is also reflected in the student's attitude 
toward t^e. teacher. , ' » 
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Variables 15 and 37 have loadings on fiactor 7, Advanced 
Science Career Interest^ Influence, The teacher^ s use of the 
appropriate type of activities is related to the t)T)e of materials 
used (37) and feelings toward facilities (15). ^ 

* ' Factor 8, Professional •Oevelopment^^as a high loading 
for variable 8 (teacher's exposure to national curriculum pro- 
jects). This variable has 'appeared on factor, 3 as well. .Other 
variables which appear on factor 8 are related to the teacher's 
inservice and continuing education. It seems that exposure to ^ 

r 

curriculum project materials and perhaps other inservice' 
education would be reflected ii) the type of activities use^d by 
teache^rs . 

There Were four hypotheses stated in Chapter I which 
were concerned with the identification of variables with / 
significant relationships to the type of activitjLes implemented 
by science teachers in the classroom. The hypotheses were as 
follows: ' ^ .* . 

Hypothesis 6^, The types ' of science classroom activitj^es 
used by the prj oj^ram graduates in schools are not significantly 
'related to student characteristics . * ^ , 

Hypothesis Thg types of science classroom activi ties 
used by the program graduates Aw Schools are not significantly 
related to teacher characteristics. « 



J 192 

Hypothesis 8_. The types of science classroom activities 
used by the program graduates in schools are not significantly 
related to situational variables present in their schools . 

Hypothesis 9_. , The types of science classroom activities 
used by program graduates^ in schools are not significantly 
related to the variables concerned vi th the adir.inistration of 
schools. 



Based on the analysis in ti:is section, a number pf variables 
pertaining to teacher charact^cristics*, student chai^acteristics , 
situational variables, as well as adirinistrator-x^elated variables, 
have beenr.found to be strong predictors of the type of clasrsroom 
activities performed by science teachers, fience hyirothese's 6,7,8, 
and 9 are rejected, , , , ^ 

Interpretation of Written and Oral CoTOcnts 

During the persona'] interviews conducted by the inves- 
tigator, t^le school administrators/science supervisors anS" 
science teachers offered fheir oral impressions of the preservice 
program, A majority of teachers provided written feedback on the 
Teacher^s Questionnaire . . ^ ' , 

The comments were grouped according to their content. The 
I - groups identified concerned with the preservice program were: 

r Field experience, on-campus experiences, and miscellaneous. Freqtiencies 
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of responses for each of the group were counted. A large number of ^ 
comment3' were-' given concerning spercific courses taken on cajnpus. 
However, the frequencies for any particular course were small (under 
five). SO these were dropped j^rom further consideration (Appendix I). 

From the graduation years 1975-74, and 1972-73, all graduates 
except one expressed a strong opinion in favor of school-based "ex- 
periences during the five .quarters sequence in the preservice pro- 
gram. A, total 6? 14 graduates from' the graduation years 1969-70, 

1970- 71, ansl 1971-72 suggeste.$i a^rieed for more school-based pre- 
service experiences. It* was interesting to note that all these- 

\ 

latter graduates, had participated in a^ two-quarter Senior Pro- 

* 

ject. This'^ program has since been expanded to a five-quarte'r 
junior ana senior year experience. . * 

: ^ A majir category of suggestions was ipelated to additional 
emphasis in dealdng with classroom discipline and management;^. The 
frequency breakdown of teachers suggesting this was one, seven, 
six, seven, and seven for the graduation years 1969-70, 1970-71, ** 

1971- 72, 1972-73, and 1973^-74 respectively. The percentage of 

'J ... 

responses received in this study, related to the teacher's concern 
about classroom discipline, was lower than in the other study con- 
ducted by Cruikshank within the College of* Education (1974). This 
may be in part due to prompted ^response"^ type, cjuestions used fbr 
collecting data in the other study as compared to the open-ended 
type of questions used in this study. The responses received 
in this study may reflect a genuine concern on the part of certain 

r 
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sample teache2:s in this study. ' / 

A further analysis was made to discern possible reasons for 
the particular teacher's concern in the area of class-room discipline. 
It was considered important to study each individual who made the* 
'suggestion for scores on SCACL:fP, CAST:SP-A/ CAST':PP-B, level of 
class taught (variable 32, 33, or 34) and teacher»s view of adminis- 
tr^tive support given (variable 25). The reason for selection of 
these scores was 'to ascertain in the light of the evidence in this 

• study if administrative help, level of class, or lack'of ihquiry- 
oriented activities were responsible for a teacher^s discipline- ' . 
related problems. It was found that by using .a sigrf test (+ aboy/^ 
mean, - below mean)^ no clear pattern existed on SCACLrTP and -level 

* of c>ass variable. However, administrative help was viewed *as 
unsatisfactory by the concerned teachers. Jn addition, the scores 

on CAST;PP-B and CAST:SP-A were below the mean for 20 teachers.' 'This 
suggested that these teachers did not implement many inquiry-oriented 
activities and that teacher-pupil relationships were perceiv<3d by 
supervisors as below mean. 

'Hence it suggests that rather than inadequate^ preparatipn 
in the area of classroom discipline it is in part a function af 
the teacher's lack of impl-ementatioi) of inquiry-ori^^d activities 
in the. classroom. Administrative help- and encouragement given 
teachers in the instructional field was also minimal for teachers 
implementing less of inquiry-oriented activities Vh the clas.^room. 



CHAPTER V / , 

SUNiM^RY, . DISCUSSION AND RECOMMENDATIONS' 



The purpose of thi^ study was to conduct a follow-up of 
secondary .science teachers graduated from The-Ohio State 
University during the period 1969-19.74. Three main objectives 
were identified: « 

1. To determine, changes from preservice to ir|^ervice 
in a science teacher ''s views regarding appropriate types -of 
classroom *activiti^s^; 

2. To determine types of activities actually implemented 
1X1 classrooms; and . ' ' . • 

' : • ^ . 

3. To ideiitify a set of predictor vari<!bles wfiich show 

V ' 

relatioYiships to 'teachers' views and to types of activities 
actually implemented. * - " • ' 

During the years mentioned the preservice .progl'am has 

4 

been revised to* include from two to five quarters of field-basofl 

experiences. An important objective emphasized during the 

preservice program was to teach science in secondary schools by 

I 

using activi-ty-ofiented, student-cent'dred instructional 
strategies. Several studies, reviewed in Chapter II, have been 
completed oa different aspects of the program. Thest) involved 

195. 
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, either preservicd teachers or first-year toachers. The special 
interest of this study \<cis to investigate the performance of 
graduates in relation to- program obj ectives after they have 
taught for one to five years. ' > 

\ . * The sample- was drawn from program graduates who were 
full-time teachers during the 1973-74 -school year in Ohio and 
.who graduated from the preservice program in the period between 
1969 and 1974. The final sample consisted of 86 teachers. A 
battery of instruments was administered to teachers, to pupils in 
a single clasps per teacher, and to supervisors or administrators. 
The instruments were: Science Ciassroom Activity Checklist: Teacher 
Perceptions (SCACLrTP) , Checklist for ' Assessment- ' of Science 
Teachers : Supervisor's Perceptions (CASTrSP), Checklist for ^ 
Assessment of Science Teacher s : Pupil's Perceptions , (CASTrPP), 
Teacher's Questionnaire (T.-Q.), Student's Questionnaire (S.Q.), 
Administrator's Questibnyai re (A.Q.),*'and Facilities Checjklist 
^ (F-.C) . In addition, personal . non-structured interviews were 
conducted with each teacher and his/her supervisor. Preservice 
scores on SCACLrTP for sample t(?achers were collected Jfrom the 
records available in the appropriate faculty office at the 
university. " ' ' 

Data were analyzed statistically by analysis of variance, 
multivariate analysis, stepwise regression analysis, and factor 
analysis. The results of this study are described according to 
the separate hypotheses. - 



Hypothesis 1^. Tha secondary science teachers graduated 
jgrom The Ohio State University have not significantly changed 

h 

' "^^^^^ v^Qws regarding appropriate types of science classroom ^ 
activities during their teaching career s in schools . 

"" ————— - V 

Changes in views of scienoe teachers regarding the ^ 
appropriate type' of classroom a^ctivities were assessed by 
comparing their preservice and inservice scores on SCACL:TP. 
The data for this analysis were organized according to the length 
of teaching experience, type of school of current employment, 
and different versions of preservice program attended. Tables 
18, 19, and 20 present the means and standard deviations for 
different groups. Results of analysis of variance and SCA.CL:TP 
inservice scores as criterion are presented in Table 21 
s^eperately for the three categories me)itioned. 

No significant differences were found at the .05 level 
between mean scores for teachers in different groups. Therefore, 
hypothesis 1 w^ not rejected. This result suggests that teachers 
trained in the field-based progr-am continue tq hold views, after 
one to four years' of teaching, that are similar to their views 
regarding appropriate ' types of classroom activities during their 
preservice training. The importance of this result lies in the 
fact that a high ^ emphasis is placed in the preservice program on 
inquiry-oriented teaching. 



'Hypotheses 2^ 3, 4/ and 5 were concerned with the differences 
• - . * 

in tlie type of classroom activities actually utilized by science 

L- • ■ • ■■ • 

..teachers. Data exainjcOied for all these four hypotheses were sub- 
scores B on CAST:PP and CAST:SP. One-way analysis of variance was 
performed to analyze the data for all four hypotlieses, 

* * Hypothesis ^ There is no significant difference in • 
^ the types of science Glassi-oom activities used in the schools by 
program graduates with different amounts of full-time teaching 
experience . 

Means ^nd standard deviations of CAST:PP-B and CAST:SP-B 
according to length of teaching experience are given in Table 22. \ 
The mean scores on CAST:SP-B, an index of mquiry-oriented 
instruction, ^ranged from 19.7 to 22,1 out of a maximum possible 
of 25. Results of analysis of variance a-re presented in I'^ble 
26. The F-ratio5 were 'found to be non-significant at the 
,05 level. Hypothesis 2 was not rejected, 'rtiis^result provides 
an evidence that teachers, up to five years after their field- 
^•based preservice tra*ining, used inquiry-oriented activities. 
The differences in the use of inquiry teaching among teachers with 
one to five years of teaching experience were non-significant. 

Hypothesis _3 , There is no s.ignificant difference in 
the types o f^ science classroom activities used by -program graduates 



employed in different types of schools . 
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Data for this hypothesis are presented in Tables 23 
and 27. No significant diflfcrences were found at the .05 level 
for t)'pes X)f science classroom activities used by science teachers 
in different types of schools. Hypothesis 3 was' not rejected. 
The mean scores on C.^ST:SP-B ranged from 18.0 to 22.5, whidh is ' 
an evidence for inquiry-oriented instruction in classrooms. Type 
of school of employment did not seem to make a significant impact 
on how much inquiry-oriented instruction was conducted by teachers 
graduated from a field-based program. 

Hypothesis 4 . There is no' sigxiificant difference in the 
types of science, classi^oom ac|:ivities used by graduates with 
di ffCrent fields of their maih instructional specialization. 

' Data for this hypothesis are presented in Tabled 24 

and 28. No significant differences were found in. mean scores at, 

the .05 level. Hypothesis 4 was not rejected. The mean scores 

'ranged between 19.9 ^d 21.4 on CAST:S^^V TifTTF indicates that 

inquiry-oriented activities were implemented by teachers with' 

different fields of specializations.' 
*« ' « » 

Hypothesis 5^. There is no significant dif/erence in the 

types of science cla.ssrodm activities used by gra^duafes who 

received their education in different versions of t^e preservice 

teacher education program : 

Data for this hypothesis are presented in Tables 25 
ari?l 29. No significant differences Were found in mean scores 



, at the .05 level. The hypothesis was not rejected. The range 
of mean scores on fcAST:SP-B was between 20,0 and 21,6, This is 
an indication of no matter what version of the fi'eld-based pre- 
service program was attended by teachers they conducted inquiry- 
oriented instruction in the classroom in a similar manner. 



The next four hyp^heses were concerned with the 
relatipnship of two criterion^ variables with four categories of 
va«*iables — teacher characteristics, student characteristics, 
situational variables, and admnistrative variables. Data wexe 
collected mainly through four questionnaires, T,Q,, sTc^,-, A,Q. , 
and F,C, In addition, certain sub-sc6res, on- CAST ^CAST :SP-A, 
CAST:SP-C, and CAST:PP-A). v/er^ also' analyzed' for independent 
variables. Statistical Analysis involved stepwise regression 
of all' independent variables with the-criterion variables, 
and factor analy$is. A number of independent Variables from^. 
• each of the four categories (teacher, student, administrative-, 

and situational) were found, to* be strong*predictors . 

J" 

• Hypothesis 6_. the . types of science classroom activities 

used by the program graduates i n s chools are not significantly 

related to student characteri'stics . 

* • , • 

From stepwise regression analysis three student-related 

variables were foun'd to b(^^ignificant (,05 4evel) predictors 

for types of science classroom'activities , These were the 

students' liking' of assignments, the students' liking of the 



• course and the final, grade in his/her last ipcionce course. 
Based on the findings of these significant student-related pre- 
dictor variables, hypothesis 6 was rejected. 

The results presented in levies 31, 32, and 35 are an 

indication of two related points. 'First there is a relationship 

between what a teacher does (classroom activities) and how 

students feel about the course. Secondly,- in this study students 
f 

liked the teacher *s use of inquiry-oriented and student-ce'ntered 
approaches in the classroom, ^ , ' 

■ . H>'T)othesis 7 , The types of science classroom activities 
used by the pro grain graduates in school s are Rot significantly * 
related to teacher characteristics i • ' 

From stepwise regression analysis 10 teacher-related 
variables vierje found to be significant predictors at the ,05 
level (Tables 30, 3-1, 33, 34, 35, and 36), Th^se were: 
Teacher puj^il relationships; teacher's personal adjustment; 
teacher's views of- how administrators shoulrd Itfelp concerning* use . 
Qf variety and balance in instructional techniques; sex (female); 
marital status (single); teacher's •views on actual support and ** 
encourafgement provided by administrators; feelings toward class 
facilities ;, exposure to national curriculum projects; number of 
^national curriculum-related workshop^ attended; and feelings 
toward instructional materials -used. 



f t ' 
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Based on these findings hypothesis 7 was rejected. It 

is clear from the analysis that the conduct of inquiry-oriented 

activities m a classroom is connected to many other conditions 

fulfilled previously or simultaneously ^ .The teacher's 

^preparation and experience with^ newly-developed inquiry-oriented 

curriculum materials, selection of instructional materials of 

teacher's choice, presence of sufficient facilities in terms of 

equipment and physical needs and fixtures, perhaps, provide 

necessary pre-conditions. The teacher viev;s administrative 

support for the teaching strategies to be used as important. 

t 

* Hypothesis 8^^ T he types of science classroom 

activities used by the program graduates in schools are not 
significantly related to situational variables present in 
their schools. 



' From stepwise regression, analysis certain situational 
"variables were found to be significant predictors at the S^5 



level (Tables 30, 31, 33, 34, and 37 ) The variables were: 
funds for perishables, chemicals, and glassware> storage space; ' 
level of class (advanced/regular/modified.) ; permission for^el'd 
trips^ basic physical laboratoiy facilitie*s (electrical out- 
lets); teaching pc^riods per day,- laboratory assistants; other 
teaching aids for demonstration and the like; and globes, 
- Based on' these findings hypothesis 8 was rejected. 
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The results indicate that the situatioiT a teacher finds 

himself or herself in is quite important in deciding whether, or 

not inquiry-oriented activities will take place in th§ class- 

rcom. Besides the presence of necessarj' equipment and fev/er 

periods ^j)er> day needed for making preparations, the level of • , . 

the students*' ability in a clas5 is an important variable to 

consider. 
• A 

"Modified" classes, which were explained in this study 
as a designation for slow learners, restrict the teacher's use of 
ihquiry-orientet! activities in the classroom. isTiether inquiry- 
oTiented activities are not suitable for slow learners is a 
question tliuL cannot be answered from the limited da«ta in this 
study. It seems, in the absence of necessary data, that a N 
negative correlation between "modified" class and use, of inquiry- 
oriented activities may be a function of several other conditions, 
such'as lack of well-defined science curriculum policiv^s ror 
modified classes, inadequate administrative guidance and leader- 
ship, lack of suitable textbooks or other reading materials, and 
too little encouragement and support of students from their homes* 

' H>^thesis 9_. The types* of science classroom activities 
used by the program ' graduates in schools are not si gnificantly 
related to the variables concerned with the administration in 
schools. 
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The predictor variables found to be significant at the 
•OS l^vel (Tables 30, 31, 33, 34, 35, and 37) in stepwise 
regression included the administrator's views on the most 
^ppropriat;e science teaching strategies (laboratory activity, , 
programmed instjnaction, lecture/discussion)', and the adminis- 
trator's view, of how a teacher should deal with adolescents ^ 
having behaviolripToblems , as well as the administrator's 
perception dt teagher pupil relationships and^e teacher's 
personal aajustmen't . . The teacher's views on administrative help 
given w^s one of the strongest predictor variables . The findings- 
are quite clear 'oif the importance of administrative variables 
in predicting thfe teacher's use of inquiry-oriented activities. 
Based on these findings, hypothesis 9 was rejected. 

The results indicate that an administrator is generally! 

supportive of a teacher who i:^ implementing inquiry-oriented 

. . . \ 
activities in the classroom. The administrator's belief in the 

\ 

use of diversified instructional techniques goes hand in hand 

\ 

with the utilization of inquiry-oriented activities. Another 
feature of thrs analysis is the positive^ relationship between the 
willingness on the part of the' teacher to work with problem 
students' and to make use of inquiry-oriented a*ctivities. 'Adminis- 
trators are quite supportive of teachers in this respect. 
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Discussion - \ 

the finding that no significent changes occurred" in the 
views of science teachers regarding appropriate classroom 
activities even after four years of teaching experience is 
important in considering implications far fieldjbased teacher 
education programs'. It is a positive indication that field- 
based programs can, in fact, enable teachers to regard student- 
centered and inquiry-orientied instructional stVategy as 
important and useful for several years after preservice training. 

The above-mentioned finding of the stability of teachers* 

views is in sharp contrast to the findings of Brewington (1971) and 

Cignetti (1971) who administered the same instruinentr to teachers 

not trained in extended field-based programs/ They report-ed 

a drop in the views of science teachers concerning inquiry- 

oriented activities at the end of the first year of teaching. 
' • \ 

Any specific aspects of the field-based program were 
not exaihined in the present study. It is possible, however, 
that the cumulative effect of several aspects present in a field- 
based program is responsible for stability in the views of teachers 
on implementing inquii^-orifented activities in a classroom. It 
was beyond the scope of this study to explain why an increase or 
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dacrease in the teacher's views did not occur after years of 
teaching experience. 



\ 



No significant differences were found in the types of 
classroom activities implemented by science teachers prepared 
in different versions of the preservice program. Any firm 
ejfplsnation of this finding to the contrary cannot be made from 
th^ limited sample of this study. IVhy science teachers receiving* 
less or more quarters of preseivice experience did not 
implement different types of activities can be answered to 
some extent by controlling some other variables, such as 
teaching experience. 

1 1 may be recalled that teachers who had been te-aching 
for four or five years completed two quarters of preservice 
* education, while the majority of sample feachers with three 
or less years of teaching experience completed their pre- 
service program in three, four, or- five quarters. KTiich 
of these two 'groups of teachers utilized more inquiry-oriented'^ 
strategies in their first three years of teaching? The 
conclusive answer cannot be given in this study. 

The correlation between teaching ejtperience and SCACL:TP 
was found to be negative fr-'= -0.0040) in this study. This 

r 

'suggested that inquiry-oriented activities wexe genei^ally 
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implemented in classrooms taught by less experienced teacher^. ^ 
Looking at the other side of this, some important evidences were 
present to- explain the difficulties found by more experienced 
teachers . • # 

* 

The teachers with more teaching experience were generally 

given **modifiej3" classes j,to teach. This in itself . ^ //;^''-/.■7,? 

f -V' A 

presents a problem as f?.r as the implementation of inquiry-oriented ■■ i ^ V-.f 

activities are' concerned (r = -0.2737). In addition, adminis- 
trative support and encouragement given to the more 'experienced 
teachers in this study were lower (f = -0.04^2). * 



i : i' 




Many studies (Cruikshank and Broadbent, 1965, 
'Bledsoe^ 1967, Stone, 1965, and Hunter, 19^J have jreyealed/^ ^ \ , fiL.!'^ 



tha1> teachers in the beginning years confr^fea'-grealriiinirtD^^^ 

of problems. It was, however, encouraging to find' that first- • 

■ " ^ . . 

year sample teachers utilized the same typ;e of ax:tivities 
as did more experienced teachers. .,v* 



\Kochendorfer's stujdy (1966) showed that when all i." ]'o^):oV*"€ 

teachers arc trained in. a conventional program, feachers with . • 



u 



five years , or more teaching experience implemented more classroom.- |'. J 
laboratory investigation-oriented activities than tochers usi^g' ^ /.r7-*,r?^/' ' 
the same curriculum materials. Thj^s' finding was not supported liy"^/^/,^^^ ^' ''-Vl' 
the results of the present s 
mented by beginning teachers 
experienced teachers were found to be similar. This is an irt^optdfrtt ^7" * ^ i Vv"^ 



tudy. The types of aqlivities x\K^\<ii/'^^^;'r: fP'*}^^ 
as well as those implemented by i^^y/lh '-i- ^-'' ^ ^] ' • 



finding which suggests that field-based programs can' solve at 
least partially a major concern faced in tHe training of teachers 
for the future. 

The teachers who indicated discipline** related problems 
dn their classijooms implemented fewer inquiry oriented activities 
as indicated by CAST:PP-B scores. Such teachers were rated by ' 
administrators as having difficulties in developing positive 
teacher pupil relationships. The relationship between^ teacher 
pupil relationships and inquiry-oriented activities is signifi- 
cantly positive (r = 0165^2).* It seems that teachers should 
implement inquiry-oriented activities in the classroom which seek 
student involvement, thereby helping to reduce discipline related 
problems as well as lack of administrative support and •encourage- 
ment. Howe (1964) reported low student achievement was 
, correlated to low teacher pupil relationships. This, further 
strengthens the finding of this study. 

Teacher related variables found to be ^strong predicters 
of implementation of inquiry-oriented activities in this study 
are in agreement with many other investigators. Teacher pupil 
relationships were reported as a significant variabLe by Howe 
(1964), Williamson (1956), Brown (1972) t and Best (1970) and the - 
teacher's personal adjustment by Howe (1964) and Williamson* (1956) 
Exposure to national curriculum projects, attendance at workshops 
have been. shown to influence classroom instruction in many 
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studies ^{LaShier^-^-igyO, Vickery, 1969, Perkes, 1971, Blosser, 
1969, Hall, 1970, Westmeyer, 19^7). Feelings toward materials used 
(Petit, 1969), feelings toward facilities, and support ajid encourage- 
ment given by administration in terms of instructional leadership 
(Peruzzi, 1922) and sex (Anderson, 1950) were other significant 
predicror variables. Significance of these variables for pre- 
service education curriculum includes providing s.ufficient experience 
in recent curricul^im materials. Training in hufnan relations may 
help teachers to develop positive relationships with pupils as 
well as with colleagues in schools* 

. ' * i 

Student-related predictor variables of implementation of 

inquiry-oriented activities in the classroom included grade in 
last science course, student's interest in science (Finkel, 1961, 
Mitchell, 1967, Spangenberg, 1970), and student's liking for 
, assignments . Students general ly^^Jike inquiry-oriented teaching. 
The responsibility for providing)activities t? maintain their 
interest in" science lies with the teacher to ~a large extent. 

ti * 

. Administrative variables such as views on how to help , 
adolescents with behavior problems, and views on utilizing a > 
variety of teaching strategies (programmed instruction, laboratory 
activity, and lecture/discussion) have been shown by Peruzzi 
(.1972) to be important variables for predicting Supervisory styles' 
in a science department. In addition, it has 'been well-documented 



that an administrator's s^iijportyfef teachers influences their 
performance (Richardson and Blppker, 1963, 'Pryor, 1964, ^nd 
Chung, 1970). In a national survey Schlessinger et'al. (1973) 
showed that about 61.2 percent of teachers (total. N = 2500) 
regarded administrative support as of high importance. The 
implications of these variables are many for preservice programs. 
Training in developing an understanding of an administrator's 
viewpoint on teaching as well -as handling behavior problems of 
students might be useful additions to a teacher ^education 
curriculum. ^ - « . 

\ 

Situational' variables- found to be significant predictors 
for implementation of inquiry-oriented' a-ctivities in this study, 
and in agreement with others, include fewer periods per day 
•(Disinger, 1971), basic laboratory equipment and facilities 
, (Engelhardt, 1970, Brewington, 1972, Howe et al., 1973). Other 
variables which were s'pecifically mentioned in this' study for 
conducting inquiry-oriented activities such as globes and funds 
for perishables have been supported in research literature 
(Miller, 1972, Raas, 1972). The administrators responsible for 
procuring equipment and supplies should be mindful of this firiding. 
The type of activities utilized in a science classroom to some 

extent depend on what i^ available. . 

~t * 

Tlie majoirity of teacher, student, situational, and 
administration related variables found to be significant predictors 
for the utilization of inquiry-oriented activities have one thing 



^ 211 
in coimnon. These variables are changeable in nature. An ^ 

individual -^vith proper training and adequate support may be 

able to improve his/her ratings on these variables. This 

aspect of predictor variables found in this study provides 

hope for continuing improvement in teacher education in the 

future. 

A comparison of teachers-' scores in this study to other 
studies (Brown, 1972, Howe, 1964, Best, 1970)' reveal that the 
graduates from the field-based program at The Ohio State 

* s 

University achieved higher mean scores on common instruments. 
The mean scores were compared to these studies on teacher^pupil 
relationships, and teacher's personal adjustment. Scores on 
Science Classroom Activity Checklist : Teacher's PercBption s were 

< 

compared to Sagness' (1970) sample. Higher' scores obtained by 

graduates in tliis study may reflect their better 

preparation, * ' 

In^summa-ry, it is appropriate to say that the fields 
based program at The Ohio State University serves a useful" purpose 
in preparing secondary science teachers who continue to view 
inqmry-oriented methods as important for their classrooms. Most 
of the graduates teach by implementing inquiry-oriented activities • 
A number of graduates who view inqui ry-oriented activities as 
important do not utilize them ^ the classroom. The study of 
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comparative usefulness of this field-based program to apy^ other 
program was beyond the s.cope of this study. 

t Recommendations 



The following recommendations are made based on the data 
collected in this stifdy. 

Program 

•1. Exposure and experience, in teaching newly- 
developed curriculum materials should be continued in the 
preservice program. 

2^ Pjeservi.ce 'curriculum should -includ^ experiences 
that develop a teacher's ability to worJc with school 
administrators. 

«• 

3. Preservice programs should include experience fo 
develop a teacher's ability in the following 'areas*: , , 

A. To work with students having behavior problems., 

B. To make optimum use of school facilities and 

V 

science equipment. 

X. To cultivate positive teacher pupil relationship 
and to make a healthy personal adjustment to others in 
the school, 

D. To work, with students with less than adequate 
interest and ability in science. 
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E. To use diversified instructional techniques for 
meeting the nee^ds of different students^ 

F. To plan varied activities to supplement given 
textbook. 



Schools 



1* School administrators are encouraged to secure basic 
science equipment and materi als needed by teachers . 

2. Regular inseiVice education-related activities 
should be encouraged which are initiated/either by individual 
teachers ; the administration, or an outside agency. 

3.. Use of curriculum materials Avhich incorporate recent ' 
developments in content and appropriate pedagogy shoulti be - 
encouraged. ' • . 

4. Administrators* should^ provide guidance and encourage- 
ment for us^ing a variety of instructional techniques in the 

> > 

classroom. . « 

5. ' Schools should explore the poscibi.l^ty of providing ^ 
personnel to assist ifi laboratories. 

6. Administrators should ^mplojf new teacheis and encourage 
already employed teachers to be adequately prepared in new * , 

curriculum materials. ^ - 

/. 

7. 'SStflministrators sholkld continue seeking arrangements 
which free science t^aelier/ for' laboratory prepari^tion. 
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"8. Administrators should' help teachers to work with slow 
learpers in their classrooms. \ * 

General ' . • * 

-1.^ Communication with former graduates should be. maintained 

jon a regular basis, 

2. Preservice data should be collected on SCACL:SP, 

^ CASTtPP and CAST:SP (cooperating teachers, principals, and the 
« 

like), instruments for making a strong data base. ' * 

Further\Res ear^h 



1. Additional follow-up studies should be conducted 

in future years utilizing the data in this study for comparison 
purposes. 

2. Pupils learning outcomes should be'examined to establish 
(effectiveness of the "field-based program^ at The Ohio State 
University. ^ ; 

^ ■ ' ■ 
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REFERENCES FOR COMPUTER PROGRAMS USED . 

/ 

"bMD BIOiNEDICAL COMPUTER PROGHAMS 

W. J. Dixon (editoi*)', University of California Press, 
Berkeley. 1970. 

BMDOID Simple Data Description 

BMD02D Correlation with Trans generation 

BMD02R Stepwise Regression 

BiMDOIV Analysis of ^Variance for One-Way Design 

4 • 

BMD BIO?^{EDICAL COMPUTER ^ PROGRAMS X- SERIljS S UPPLEMENT ' 
W. J. Dixon (editor), University of 'California Press, 
Berkeley. 1970. 

BMDX72 Factor Analysis - ^ . 

MULTIVARIATE ANALYSIS OF VARIANCE ON IaRGE COMPUTERS 
Dean J. Clyde, Clyde Computing Service, Miami. 1969, 

MANOVA Multivariate Analybib of Variance 



FORTAP A FORTRAN TEST* ANALYSIS PACK.^GE. 
^Dan Bduman, State Univ'ersity College, Frcdonia, New York 



FORTAP (RAVE) 
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LIST OF ALL VARIABLES USED 



1.,' Teacher age in ye^rs. , 

2. Teacher's marital status. 

Single =1 
Married = 2 ' 

3. Sex of teacher. 

Male = 1 
Female = 2 

4. Degree held by teacher (B.S, , B.A.) 

' - None =0 - * 

Yes = 1 , ; ' . 

Dual degree =2 ' ^ ' 

5. Degree held by teacher (M,A./M.S,, M,Ed,) 

None = 0 
Yes = 1 

Dual degree =2 

6. Teacher working -on formal degree program, 

.No = 0 ^ ' . 

Yes = 1 * » ^ • 

♦ 

7. If.^'yes'^ to #6, wh'at degree? - * • , ^ 

Academic = 1 . 

Professional =2 • ^ , 

8. Teacher exposure to curriculum projects. 

No = 0 . ' / ' 

Yes = 1 . * 

9. Teacher participation in science course^ improvement projects. 

None =0 . . 

If only 1 workshop»= 1 
If 2^ = 2 

More than 2=3 ' * 

10, Teacher participation *in workshop with matQriais only; 
' No =. 0 • ^ 

Yes = l' . ■ - . 

11. Teagher participation in workshop with materials and students, 

' No = 0 . , ' 

/ Yes = 1 ' . , , ' . ' 



12, Teacher's feelings toward time class meets. 
Strongly disjike = 1 
Dislike = 2 ♦ 

Satisfactory =3 . , , 

Like = 4 • . ^ 

Strongly liice = 5 
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13, Teacher's feelings toward students in gqroup, 
Strongly dislike = 1 
Dislike = 2 / 
\ Satisfactory = 3. 

Like = 4 : , / 

Strongly like = 5 



Satisfactory = 3 
Like, = 4 



14. Teacher's feelili^gs towafd curriculum materials used. 
Strongly dislike = 1 \ ^ 
DisUke = 2 • ^ • ■ 

Strongly like =5 ' ' . . 

15. Teacher's feelings toward classroom facilities. 

Strongly dislike = 1 ^ 

Dislike" =2 * » . ) 

I Satisfactory = 3 * ^ , . , ' 

* Like = 4 ' 

Strongly like =5 ^ * 



1*6. Teacher's feelings toward gi'ading and reporting. 
Strongly dislike =1 

Dislike = 2 - ' ^ 

Satisfactory = 3 ' • ♦ . 

Like = 4 ^ ^. * 

. Strongly like =5 

17. Number of students ?in class. 



More- 


than 40 = 1 . 




36 - 


40 = 2" 




31 - 


35 = 3 ■■ 




26 - 


30 = 4 .. • ^ • 




•21 - 


25 = .5 '. 




16, - 


20 = 6 




11 - 


15 = 7 ■ - 


* 


' 0 - 


10 > 8 





IS. .Number of periods per day teacher teaches. 

,6-7 = 1 _ ^, -y 



4-5 = 2 
1-3 = 3 
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19. Number of periods per week teacher teaches, 

26 - 35 = i 

' 16 - 25 = 2 

1 - 15 = 3 



2.33 



20. Number o'f subjects taught. 
3=1 

2 = 2 ' . 

1 = 3 

•21. Relation of subjects teacher taugHt to major/minor. 

\ ^ None = 0 

Related =1 

^ 22, i Did teacher use a national curriculum project? 

No =• 0 .• ' ' * 

' . Yes = 1 • > . 



23. Date of publication of text used t3y teacher. - 
" \ , / Before 1960 =1 ' ' • " 
1961 ^ 65 = 2 ■ • 
1966 - 69- = 3 
1970 - 72 ^= 4 
^973 -"^4 =*5 ' . 



"24. Full-time^teaching experience in years. 

1 = r - ■ 
1 = 2 

3=3 

4 = 4 *-J 

''5 = 5'. 

6 = 6 » • ' ' 

. V • -8 = 8 

9 and more =-9 



25. Actual :>upport of teacher given by^ principal/supervisor. 

,N6t relevant = 1 
' Expected to fulfill reasonable and average 3$)le = 2 
^ ^ Able to develop uniqueness within limi-ts = 3 

Free to develop course within existing legal limits = 4 

26. Teacher's view of what should be done (if anything) by ad- 
jninistration concerning classroom climate relating to srtudcnt 
teacher interaction. 

Not relevant = 1 v « * 

r * Principal/supervisor should identify jvea!<;nesses and 
r ' ' fo^ul*ate plaas for improvement = 2 ' ^ 
Principal/supfervi%or "5hould provide help when ^or if 
teacher rccyaests it^= 3 

Principal/supervisor hcl|5s 'tjsachcr identify areas of. 
tonceni and/ actively works toward improvement = 4 



Teacher'^ .feelings about what should h6 done, (if anything) 
by administration concerning handling of student discipline 
problems^ bv science teacher. ^ 
Not relevant f L ^ 

PrincipaT/supbrvisor should identify weaknesses and 
formulate plans for improvement = 2 
Principal/supervisor should provide help when or if 
teacher requests it = 3 ' 

Princip^l/5upervisor helps teacher ideatify areas of 
concern and actively Ivorks toward improvement = 4 ' 

Teacher's feelings about what shquld be done'Cij^ anything) 
by administration concerning teacher using a varit;ty and 
balance of instructional techniques. 

Not relevant =1 ' - 

Principal/supervisor should identify weaknesses and 
formulate plans for improvement =2 , 
Principal/supervisor should provide help when or if 
teacher requests it = 3 

Principal/supervisor helps teacher identify' areas of ^ 
concern and actively worl<;s toward improvement = 4 

Teacher's view of actual action taken by administration 
concerning classroom clima<:e. 
Not relevant = 1 
''Principal/supervisor identifies weaknesses and 
formulates plans for improvement = 2 
Principal/supervisQr provides help when or^if 
teacher requests it = 3 ^ 
Principal/supervisor helps teachei- identify areas of 
"concern and* actively works toward improvement ='4 

Teacher's view of actual action taken^by administration 
concerning handling of student discipline problems. 
Not relevant =1 

Principal/supervisor identifies weaknesses and 
forTiiulates plans for improvement = 2 
Principal/supervisor provides help when'^or if 
teacher requests it = 3 

Principal/supervisor helps teacher identify areas of 
' concern* and actively works toward improvement = 4 

Teacher's view of actual action taken by administration 
concerning teacher's using a variety arid balance of instruct 
ional techniques. ""[^ " — 

Not j:elevant = 1 

Principal/supervisor identifies weaknesses and 
•formulates plans for, improvement = 2 
*Principal/supervisor provides help when or if 
teacher requests it = 3 

Principal/sui)ervisor helps teacher identify areas of . 
concern and active.ly works toward improvement = 4 
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« * 

32. Teacher's appraisal of level of particular class used for 
study: advanced. 

ilo = a 

Yes^= 1 ^ ^ , * , ^ 

33. Teacher.'s appraisal of levej. of particular class used for 
study: regular. 

No = 0 - ' ■ ' 

•Yes = 1 

34'. Teacher's appraisal of level of particular class used- for - 
study: modified. 
No = 0 ' 

Yes = 1 • , 

35. Student's age in years. 

I- 

36. Student's grade level in school. 

Seventh = 1 
Eighth = 2 
Ninth = 3^ * 
Tenth = 4]- 
^ ' Eleventh = 5 
^ Twelfth 6 

37. Sex of student. 

Male =1 

' * • Female = 2 . ^ 

38. Number of years of s^&i^nce student has, taken including seventh 
^ 'grade and this year. • ' - . 

1^1 ' ^ 

,2 = 2 

3 = 3 . , 

4 = 4 , . ' . ' 

5 = 5 . , . 

6 = 0- • 

39. Final grade student received in, 3ast science course, 

■ • F-l ^ 
D = 2 
C = 3 

. . B = 4/ • ■ ' 

A = 5 

40 . • Does student like science? / 

No = ] 

Yes = 2 • • 
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41. poes "Student like this. tsciencet course? ; 



^ \ No = 1 ^ T": t 

A Yes =\2** , J : : 



42. Dues studei>t: enjoy assignments ^class' or'.home)* given* by 

I pr&sent %scieijce teach^V? " - • \ \ 1/ 

: J No = 1 V V' * * 1: ; 

J Yes = 2- * ' ; II 

• . •/ \ 6 . . ■■■ , : 

43. •Isi'^jhis student's besic science-, eourse so' far? !: 

fNoii./ \— r; /< , i 

44. Adult occupation lire ^rred byf^tudent. j 

Non-sciefice = * ^ t v 
Science rf= 2 ' 
' Tea]bher'= 3 - 

45. Is student- ]&iterested*^ in becoming. a scidntist, .engineer or 
sciencye teacjier? * . 

"Yes = 1 • * 



46. C/If "yes" to #45 what; career choice would student make. 
» Scientist = 1 "t "•*. 

Engineer = 2 '\/ 
Science teacher ='-3 

47. Brother was most influential person in developing student's 
interest in scientific career. 

No = 0 - ' 
. Yes = 1 ' . \f 

48. Mother wascmost influential person in developing student's 
iTiterest in scientific career* - ' # 

No = 0 " * . . • 

Yes = 1. y ^ 

'49. Father was most influential person in developing student's 
interest 'in scientific career. 
- .No = 0 

Yes = 1 ' ^ 

50. Teacher was most influential person in developing student's 

interest in scientifj c- career^ 
No = 0 f 
Yes = 1 
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51. Sister was most influential person in developing student's 
interest in scientific career. 

No = 0. 

Yes = i ' ' ' ' 

52. Friend was most influential" person in developing student's 
interest in scientific career. 

No = 0 ■ ' , ' ' ^ 

^ Yes = 1 . 

53. Self was most influential person in developing student's 
interest in scicjitific career. 

No = 0 
Yes = 1 

54 . ^Counsel Ibr. was most influential .person in developing student's 
itfb<y:est in scientiFrC career. 

0 

Yes.X 1 



55. Relative mostNLnfluential person in developing student's 
interest in scientific career. 
No = 0 ' 
Yes'= 1 



' 56. Another person or factor was most influential in developing 
- - student's intere5t in scientific career. 

. " No = 0 

Yes = 1 

57. Student's interest in another career greater than an interest 
in science. 
^ 'No =J0 

Yes = T — — ^ . _ 

58^ Student would not pick a career in science because science - 
is'too difficult for Kim. 

" No = 0 . ^ ' ' 

Yes = 1 

59. Student woiild not choose a scientific career because scientists 
are peculiar people. 
^ .No = 0 ■ • 

Yes = 1 *' 



' , *V ' J' --j;.."60, StudiGjjj: would, not choose a scientific career because math is 
y'.y y-^/ '^'^ " diffiiiult for him. 



.."No = 



-'^^ ^yy i 
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63. 
64. 
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61. Student would not choose a scientific career because can't 
make much money. . • ' . ' 

No = 0 

Yes = 1' • . _ ^ 

62; Student would not choose a swjDntifiG oareer because of 
reasons-mother than mentioned. ^ 

No = 0 * ■ - 7 

. Yes = A ^ ^ • J, 

Administrator's age in years. ■ ' '. , i 

Administrator '"s years of work in present position, including r, 
current year. ... V 

1 = 1 . ' - . ' ■ : 

2 = 2.' •. . - ,■ ■•. 

3 = 3'' . ■ - j ■; 

4 ='4 ■ . ■ -i ' • -A - 

5 = 5 .'■ ' 
6=6 

. 7-= 7 • \ 

8 = 8 

9 and more = 9 . . ." ' 

". ^ • 

65. Administrator last attended school for academic or pro'fessional 
preparation. 

1950-60 =1 • ' ; 

1961-65 =2 * * . ■ 

1966-69 =3 
- 1970-72 = 4 
1973-74 =5 ■ . - 

66. Administrator feels purpose of teacTiing science in his school 
should be understanding facts, principles and laws. 

No = 0 ■ 
••■ Yes = 1. 

67. Administrator feels purpose of teaching science in his school , 
, should be -development of laboratory techniques. 

- No = 0 
Yes = 1 ; . 

68. Administrator feels purpose of teaching science in his school 
should be development of critical thinking. 

No = 0 ' ^ ' 

Yes = 1 • ' - 



- .-r ■: 
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69. Administrator feels purpose of teaching science in his' school 
should be development of scientific attitude. 
No i 0 

Yes = 1 ' . " ^ . 

70: Administrator feels purpose of teaching science in his school 
should be understanding the nature of science. 

No = 0 ^ ^ ' 

^ Yes = 1 . --^ 

1^ 

71. AdmiiVLstrator feels purpose of teaching science in his school 
should be development of creativity. 

No = 0 
Yes = 1 

72. Adminis^trator feels purpose of teaching science in his school 
should be other than those previously mentioned. 

No = 0 
Yes = 1 

73. Administrator feels lecturing is the most important strategy ' 
for teaching science. 

; No =' 0 : 
Yes = 1 

74. Administrator feels the lecture-discussion strategy is the' 
most important for teaching science. 

No = 0 
Yes- = 1 

75. Administrator feels demons tration^^re the most important 
strategy for 'teaching science.- \. 

No ^ 0 ' .X 

- Yes =1 

76. Administrator feel's instructional films are the most important 
'/strategy for teaching science. 

No = 0 

Yes = 1 ^ 

77. Administrator feel-s laboratory activities are the- most 
important strategy for teaching science. j 

No = 0 • 

Yes = 1 ■ ; \ 

*78. Administrator feels excursions or field study are the most 
important "strategy for teaching science. - 
No = 0 
Yes = 1 

t 




'H 79. Administrator feels programmed instruction is- the most. 
important strategy for teaching science. 
. No =;0 

' • Yes = 1 . • ^ , . 

80. Administrator feels independent study is the most 
important strategy for teaching science. 

No = 0 ^ , . . 
Yes = 1 
< 

81. Administrator feels some strategy not previously mentioned 
is the most important for t-eaching science.. 

No = 0 
, . Yes = 1 

82. Administrator's vie\Nr of- what should be a science teacher's 
' disciplinary ability. ■ 

'Authoritarian, atmosphere tense, classroom very quiet = 1 
Unsuccessful in attempts to control, class , restlessness, 
inattention, noisy = 2 

Order restored if necessary with occasional word or look, 
room quiet, teacher aware of minor lapses = 3 
Students free, natural, SQlf-governing , actively 
interested in and busy with work - 5 

83. Administrator's view of what should be a science teacher's 
attitude toward adolescents,. 

Ill at ease with them = 1 ' 

Views them as ''miniature' adults" and expects too much .or 
too little = 2 " . ^ 

Evaluates by adult standa1:ds on principle of they "just 
need to grow up," lacks understanding of feeling? or 
opinions =3 . - 

' Interested, recognizes their potentialities; but ineffectual" 
to help them develop them = 4 , . - 

Friendly, understanding, enjoys them, regards them 
objectively = 5^ 



84. Adrainistrator '.s view ofNdiat should be a science teacher's • 
understanding of adolescents with behavior problems.^ 

Punishes all who misbehave, lacks. understanding of reasons > 
considers shy quiet. students "perfect"" = L 
Unaware" that they have problems, any misbdiavi-of' consistent- 
ly and always punished = 2 / * ' ' ' 
Aware that there may be reasons for behavior that is un- 
acceptabJe but does not rclate^to adolescents ^pd punishes 
thoughtlessly =3 
■ Wants students to behave even if problems exist, will - 
punish but -tries td look for reasons = 4 * 



Wants to k^ow why they act as they do, from 'the too quiet 
I to the mi»sbehavior, tries to solve prjoblcms = 5 

Administrator's picture of type of ^encouragement he gives his 

science teachers. ' 

Do not know =1 . ^ 

Meet accepted expect*ations of local situation^ his 
^-"training and school policy = 2. 
Encourage development of unique potentialities within 
broad limits '=3 . ^ 

Teax:her frjee to proceed on own within legal 
limitations = 4 ' ! . 

Administrator's view of what his approach, should .be con- 
cerning the classroom 'Climate relating to teaclier-stydent • 
interaction. ^ - ' ^ 

Do not\npw =1 

Should identify teacher's weaknesses and form plans' for 
improvewent and make suggestions =2 * - 

Should make teacher responsible fot requesting' help' and 

" provide. it if so request edl_=_J__ ^ 

ShouTd help teacher, identify and clarify areas -of c<i)n- 
•cern to teacher and with teacher formulate plans for 
' impruv^TmenT or implementation = 4 ♦ 

Administrator's view of what'^'his app3*oach should be con- 
cerning handliitg student discipliiia problems by teacher, 
D9 not kjfiow =1 . , . 

Should idcsntify teacher *s weaknesses and form plans for 
improvement and make suggestions = 2 ^ 
•Should make teacher responsible for, requesting help and 
provide it if so requested = 3*. . ' ^ 
Should hwip Luctcher .identify and clarify areas of con- 
cern to teacher 'and with teacher formulate plans for 
improvement or implementation = 4 

« • . • 

Administrator's view of what his approach should be con- 
cerning teach<^^'s using a variety and balance of instructional 
techniques . 

, J)o not know = 1 
Sho)ild identify teacher's weaknesses and form pjans for 
I ^improvement anfl make suggestions. = 2 

SJiqyld make , teacher responsible 'for requesting help and 
•provide if is so reqimstcd = 3 - • . 

Should help teacher identify aod clarify areas of con- 
cern to teacher and with teacher formulatic plans for 
improvement or implementation = 4 



* I • 



*89. Preparation roon] 
No = 0 
Yes = 1 

Outstanding = 2 

Ns^O: Teacher *s xoffice space 
•No =.0 
Yes = 1 

Outstai^ding = 2 - 

" 91. Multi-purpose roojn. 
No = 0 
Ye^ = 1 

Outstanding = 2 . 

92.. Pl^nt growth' area. 
No = 0 
Yes =1 
• Outstanding- = 2 

93. Storage space.* 

• No 0 . . ' ■ 
Yes^= 1 . 
Outstanding = 2 

94. Sinks. • 

No = 0 
■ Yei = 1 

*" Outstanding = 2 - 

, . 95." Cold water outlets. 

No = 0 . . 
Yes = 1 

Outstanding - 2 

96. Hot water outlets, f 

No,= 0 ■ » 

.Yes = 1 

Outstanding = 2 

97. G^s put;fceffe(' 

No = 0. 
Yes = 1 

Outstanding = 2 

9,8. 'Comf^ressed aij outlets,. 
• No = 0 
* ■ ' Yes = 1 '. ' 
Outstanding' =;-<5- 
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99. ElectTical' outlets . 

No,= 0 ■ 
' . -Yes'= 1 ^ • 

Outstanding = 2 . 

. 100. Microscppes . -^^^^ . ■ '. 

No'= 0 ^ ■ 
Yes = 1 ■ V • f 

• - Outstanding =2 ' . 

101. Refrigerator, , ' '. 

No = 0 . 
Yes = 1 

Outstanding = 2 

% 

102. Xjlassware. ' 

No 0 
Yes = 1 

Outstanding =2 

103. Basic laboratory equipment. ^ 

■ No = 0 ■ ■ , 

* • Yes = 1 '• •• 

Outstanding f 2 " 

104. Basic laboratory chemicals. 

No = 0 . • • • 

Yes = 1 ^ ' 

Outstanding = 2 

105. Globes. " ' . ■ 

No ■= 0 ' . " ■ ' • 

^ . • Yes = 1 

• ' Outstanding =2* • , 

106. Specimen. 

No = 6 • ^ 

Yes = 1 • 

Oiitstahding = 2 ■ , • ' 

' ' ■ 

107. Other teaching aids^- for" demonstration, etc. 

No = 0 . ' • ■ . 

• ' Yes = 1 " • ; ' 
Outstanding = 2 . . 



108. .Funds for perrehJbles, glassware, chemicals and specimens. 
No = 0 ^' 

Outstanding = 2 * ' 
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^109 Jtt Laboratory assistants. . 
* No - 0 ■ . ft 
Yes = 1 . 

Outstanding = 2 . ^ - s» 

riO. Permitted to go outside school grounds. 
'No = 0 ' 
Yes = 1 

Outstanding = 2 

111. Trans'portation facilities. 

No = 0" . . : 

•Yes = 1 . 

Outstanding = 2- ' . ' 

112. Funds made available if'^ needed. 

No = 0 • 

Yes = 1 - ■ ' ^ 

Outstanding =2 ' ' 

113* Major: biology. 

No = 0 " 
Yes = 1 

.114'. Major: comprehensive science/general science. 
No f 0 
Yas' = 1 . 

115. Major: earth science. — - 

-■ No = 0 . • 

Yes = 1 

< 

116. Major: physical science. 
' . • No = 0 

/ Yes = 1 

117. CAST: Pupil Perceptions (Teacher-pupil relationship). Sub- 
score A. * 

118. CAST: Pupil Perceptions (Type'^of classroom activities). 
Sub -score B. 

119. CAST: Pupil Perceptions. Total.. 

m 

120. CAST; Supervisor's Perceptions (Teacher-pupil relationship). 
Sub -score A. 

» ' 

121. CAST: Supervisor's Perceptions (Type (Jf classroom activities). 
Sub-scpre - ^ . 



" * , " ^ 24S 

122. CAST: Supervisor's Perceptions (Personal adjustment). Sub- 
score C. 

123. ICAST: Supervisor's Perceptions/ Total. - . . ' \ 

124. SCACL: Teacher's. Perceptions- (Composi^te score) Inservice. 
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-INSTOUMENTS 



Instructions for Administering the Instruments 
Administrator Questionnaire 
Teacher (Questionnaire 
Student Questionnaire 

Facilit;4-GS Checklist r ^ ' ^ 

Checklist for Assessment of Science Teachers: Pupil *s Perceptions 

CheC:klist. for Assessment of Science Teachers: Supervisor*^ 
Perceptions ' ^ . 

Science Classroom Activity Checklist: Teacher *s Perceptions 
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IliSTRUCTIOtfS FOR ADMINISTERING THE INSTRUMENTS 
The following insCrumenCs have been Included' in Che packet: 

t 

(a) To be Qompleced by scudents in any c lngle science class 

1. ScudenC Quescionnaife (answers ^o be wViCCen on Che 

questionnaire icself) 

* 2. Checklisc for AssessmenC of Science Teachers : Pupils Perceptions 
Ceo be an^wered*on che compucer scored response sheets) 

(b) To be completed by che science teachers participating In the study 



1, TeaHl 



.her Quescionnafre ^answers to be written on the 

^ questionnaire itself) 

2. Science Classroom Activity Checklist: Teacher's Perceptions 

(to be answere<r on the computer scored" answer 'sheet) 

3. FAciUties Checklist ( check your irf^wArs on the auest ionn/iVe) 

(In some cases It has already been/donel by ^the *lnves t Igator 
during his visit to the-school) * ' 

WHEN to administer ;^ an>^ day during^pril 21- Mpy !6, V975 

HOW to aAnlnSter the pupil instruments •* * . . 

l.| Select any ohe o.f your science classes for th^s purpose. SamJ stude nts 
/ should complete both the instruments. , ~ « 

2j. On t^ appointed day tell students the following before the'adml ni s trac 1 on^ 
I have two small questionnnires wnich you will be asked t6 
complete. On one questionnaire (hold Student; ' s O»es_tionnu-ijr^ 
high in hand) you are asked to giv<? some Information about 
your interest in sc'fence. The second ones tionna jre (sbow ibe 

Checklist for Pupil Pe rcepcvons or CAST- HP high iu vour 

- hand) js^designed to ask your opinions' about what we do in this ' ' 
class and what type of behavior can be seen hetween teacher and " 
students. The answer 'to the first que<?t lonn'a Ire should be 
vnritten on the quest lonnaire (i-ts^ If,, but answers to'the second 
questionnaire need to be given -(in - the enc los^d computer scored 
sheet. You can comj^ete these i'4 any order. Please read the 
directions on top^oj^ these questio'ftnaircs. You are not required 
to write your m-i^fie^. on tho«e. Romenber wben vou use the computer - 
Sheet use only bUck no. 2 pencil and the aniwers will be given 
for first ten questions onlvUn the appropriate piaces. if you 
have to erase anv thing plcas^ do so completely." 
You may ITavc to explain thft procedure for the response sheets., PlVase 
do 80. When distributing the G\d^:P?, it might be good idea to slip 
the computer sheet in it. 
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3, When the itudenta are done please collect the quettionnairca 
«nd the response aheeti. ^-^^X. 

4. If individuals need help in trying to understand tfie procedure 
or in extreme cases meanings for some words used in the 
questionnaires, please do so iexerctsing your own judgement. 

' Teacher questionnaires need to be completed by the participating teachers 
separately. Use the computer sheet for your responses on SCACL;TP. The 
other one or two (depending on the slLaation) questionnaires can be 
completed on tthe original sheets. 

MAILING n;STRUCTIONS 

Include the response sheets (for SCACLrTP, Teacher 's Questionnairje,' Student 
Questionnaire, and CAST:PP. and Facilities Checklist) and mall them 
in the enclosed envelope. The address on this should be as follows: 
The Ohio State University 

Center for Science afnd Mathematics Education 
244 Arps Hall ^ 
X945 North High Street 
Columbi^s OH 43210 

Attn. Piyush Swami 
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AKIIMISTRATOR'S QUESTIomiRE 

Direccong: Thi« quescionnalre is designed to seek your ylews on different 
aspecCa. of science teaching in schools and your role tn it. All the infor- 
mation collected will be kept confidential. Please feel free to add »ny 
fijrther comments on a separate sheet. 



I. Hame 

3. School 

4. Age 



2. Position 



5. Number of years in your present position (count this year as one) 

6. Last school attended for academic or professional preparation 

School ^ Year 

Purpose (specify) 



Degree _ 
Dlplonua 
_C«rtif icatc 
_R6fresher Course_ 
Other 



Rank order the three Items in each questions' 1? 7 and 8 tha( you think 
are mosfcj important for a science teacher. Use 1,2, and 3 designations, 
1 being most Important and 3 being least important. 

7. The purpose of teaching science In (your) school should be: 

Understanding facts, principles, and Irfwa 

Development of laboratory, techniques 

^ Development of critical thinking 

Development of scientific attitude 

. Understanding the nature of science ^ 

Development of creativity 

Other (specify) ^ 

8, The most Important strategies for" teaching science are: 

Lecture 

„ Lecture-discussion 

^ DeiTionstratlona 

Instructional films • ' i 

Laboratory activities 

Excursions jor field study ^ 

Progrnnmed insti'uction 

Independent study 
^ Other (specify) ^ 
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^\ ghoul d characterize the oclence teacher's disciplinary ability ? (Circle) 

The teacher makes the students feel free and natural. They are actively 
intersted in and busy with school work. They are able to govern them- 
selves. ' ' • 

b. The, teacher sees to it that work proceeds with little or no interruption. 
The* students are usually attentive to the taek at hand. 

c. The teacher is able to restore^ "order" with an occasional repritrand or 
warning'look. The room is fairly quiet; there is some whispering and * 
Inattention, The teacher is usually sensitive to minor lapses of conduct. 

d. The teacher attempts but is unable to control his ciasil Students in his 
classroom appear restless. There is considerable inattention and noisy 
behavior. . 

e. The " teacher Is an authoritarian who "rules with an iron hand," An 
atmosphere of nervousness and tenseness persists. The classrotnm Is 
exceptionally quiet. ThJs students do not respect the. teacher. 

; * 

10- What should charj^cterize the science teacher's attitude tovard adolescents ? (Circle' 

, a. The teacher regards the adolescent objectively for what he ia. The 
* ^ teacher is friendly and understanding. The teacher tikes adolescents 

^ and enjoys hi^ving them around. He listens to the opinions of adolescents. 

b. The teacher understands t^at adolescents have potentialities fbr^ 
development; but jie does Mttle to help them develop the«e potenti^^Utics. 
The teacher expresses the desire to know^adolescents better. 

c. The teacher often does not try to understand the feelings or opinions 
^ of adolescents. Ke thinks adolescents "Just need to gtow up." The 

teacher evaluates adolescents by adult standardat rather. than by what 
the adolescents can do. ' • ; 

d. The teacher views the adolescents as a "miniature aduJt.M He tend« to ' , 
to expect too much or too little of h'dalcscenta. • / 

e. The teacher does not try ta' understand- adolescents. Uc is- pot interested, 
in the opinions of adolescents. He ttf often ill; at ea,se or uncomfortabt'c^ 
when adolescents are Vith him. ' j i J t 

What should charactcria^e the science teacher's untfer standing abobt' adotesCenCs , 
with behavior problems ? (Circle) * ' ^ - - *. " 

a. rThe teacher is not as concerned about idole'scenta vl)o mistieliaVe In .class 

as he is about adolescents who are "too qui'^t'." He tries to. iinB- reasona, 
why adolescents act as they do, and he* tries /tO: help thero solve their 
^ problems. :. : » ' 

b. The teacher is aware that adolcflcfcnfcfi haVe probJems. He looks 'for . ^ 
reasons why adolescents Tni'sbclji/jve* The teacher expect* student's to ' 
behave even if. they ha^tf probtems; and he will punish them if necessary. 
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Qv' The teacher usually is, not aWare ,'that adoleocentt have reasons for their 
/ •ctionf'. !^e .knows/ he should learn sotnethi-ng about the background of 
/ adolesce^is,, ^u^ he often punishes instead. / ' - 
if , \ ** ' , 

J d. The teaeher Is not aware that adolescents have problems. He treats 
/ «ir. #dorle«cents who rajlsbehave the sane way. He always punishes them. 

I c. Thefeeachey thinks adolescents who/are disobedient are the most serious 
; problemi./He thinks the shy, quieX ado^eacents are the' "perfect students." 

He, does not try-' to understand the reasons for the actions of adolescents. 
/ He puni$hes/all adolescents who misbehave. 

'12. Which-iest describes the type of encouragement you give science teachers? 

^Conrlder the study sample teacher/s only. Circle the response.) 

*; fee>;fre,^ to' do^ pretty much what you want to do within your own 
/ / cUfisroom providing you sttfy vithin the existing legal constraints. 

h'. <JevelGp your unique potentialities within broad limits determ^ineS 
y ^tjf a^ucK things' as articulation of your courses with the rest "of 

' the*^cienj*e curriculum. 

* t ■* 

c. fiilfill Che role-expectations of your position as defined by the local 

school committreee, your professional training, and the phflosophy 
" afad policies of the school. « 
^ ■ ' t 

i - d. do not know or does not apply. 

Use the respons^cholcc^s to answer the items' 13-15. Circle the letter on the left 
representing your best response to each item. For each item respond to* the 
question, '^Whlch approach should you use ?" 



Response/Choices : * 

a. The administrator should help t;he science teacher identify and 
clatify the are/is of concern to the science ^teacher and then work 
with him to formulate piano for Jmprovement and/or implementation, 

b. - The administrator s hould nvike the science teacher reiponnible 

for detenpining whfither improvement is desirable, providing >)elp - * 
when and if the science teacher asks for It. / •* 

c. The a<)minlstratot should Identify the science teacher's weaknesses * * 
and formulate plans for his improvement/' perhaps m/iking suggestions 
for implementing the improvement plans. 

d« Do not know or does not apply. 

* b c d 13. concerning the classroom climate that exists due to the 

interaction of the science teacher and hi*s students? 

* b c d 14 : concerning thb handling of student discipline problems 

by the science teacher? * ^ 

* b c d 15 concerning the science teacher using a variety and balance 

^ of Instructional techniques in the teaching of science? 
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Teacher Quest tonnatrft 

Directions f ' 

Thlt dues tlonna ire is to seek some Information about your 

# 

academic preparation and the teaching 4oad. All the Information 
collected will be kept confidential and treated in a professional 
manner. Please feel free to Include any additional comnents which may 
be helpful, 

I. N«rae__ 2. School 

Last PTfst 



•TEACHER CHARACTERISTICS, (Check or fill in the blank spaces provided) 

3. Age in years 

4. Marital Status: Single Married 

5. Sex; Female * Male 

6. Please specify the degree (s) vou now hold, and the malor and minor 
subject fields of the degree (s): 

Ma^Ar Minor Institution Year 

A. B.S.. B.A. ■ . * , 



B. M.A. , M.S.. 
M. ED. 



7, Are you working on a formal' degree program? Yes No 



If yes, what degree? ^ Malor: Minor: 



8. If you hove been exposed to any of ' the cclonca course improvement 

projects in your undergraduate (UC) or graduate (G> education, please 
check the appropriate position below. (Examples of course Improvement 
projects; TPS, ISCS. ESCP, SSSP, QIEM Study, CBA, PSSC, HPP, Portland 
Project) 
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Science course Im- 
provement project 
— 


Workshop with raaterlal| 


Workshop with 
materials and 

students 




G 


UG 


C 


UG 
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?, Please check the following keeping; into consideration the class being 
used for this study. 



b. 



When the riflss meets 
in t^ie school, 

'_^udents In the 



Stronj^ly 
Like 



d. 
e'* 
10 



Like 



Satisfactory 



Dislike I Stronj^lv 
dlsUke 



11 



12, 



Tlie 
group 

Curriculum Materials 
used. 

Classroom facilities 
Grading and Reporting 
> Answer, the. following for the 'par t tcular class used for this study 

a. Advanced 'Regular 'Modified ^ 

b. No, of students 

Total number of teaching periods , 
a* per day 

b. per week 

How many subfcets do you teach? (please specify) 

Arc y^nj using any national curriculum prolect? Yes No 



( 
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c * - • 

t4* flcaac ap«clfy the ttxtb^K and /or materia la belnfc used In'^^r teach In^t 

Tittt Author Year of 

" * , fubllcatlon 



IS* Ifonbar r>f year a of full time teaching experience (cnu^t this year) 
A* Secondary level _ 

B. Ollege ^'.J^ 

C. Other (specify) 



TOTAL 



16* ?l«aae aake any connenta regarding your pre*aervlc«< teacher education 
pmgraf at The Ohio State University. ' 



-J 
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Teacher Questionnaire continued 
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17. Which beet describes the type of encouragement' your principal/supervisor 
gives you? Please circle your choice, , - ^ 

a. feel free- to do p.retty much what you want to do wlthln'your own 
classroom providing you otay'j^ithln the .existing legal constraints 

b. develop your own unique potentialities within broad limits ^ 
determined by such things as articulation of your coursed "with 

the rest of the* science 'curriculura 

c. fulfill the role-expcctations of your position as defined by the 
local school couCTlttcc, your professional training, and the 
phi'losophy and policies of the school 

d. do not know or doss not apply. * 

'Your responses to-ltems 18-20 indicate what you feel should be done in your 
school to best achieve the goals of the §cicncc program. Use the response chotcejj 
below to answer these items". Circle the letter on the left representing your 
best response fo each item. For each item respond to the question , "Which 
approach should Che principal/ supervisor use ? 



Response choices: 

a. The* prlnclpal/supeVvi^sor should help the scienge teacher identify 
and clarifv the areas^'of concern to the icience teacher and then ^ ~ 
work with him to formulate plans for Improvement an'* /or implementation. 

b. ..The principal/supervisor should mak^ the science teacher responsible 
'for determining whether improvement is desirable, providing help 
Jwfen and if the science teacher asks' for It. 

c. The principal/supervisor should Identify the >iclence teacher's 
weaknesses and formulate plans for his improvement, perhaps 
making suggestions for implementing the imr?rovement piano. 

d. do not know or docs not apply. . 

a b c ^ 18 concerning the classroom climate that exists due to 

the interaction of the science teScher and his st^ents? 

a b, c d 19 concerning the handling of student discipline 

problems ^>y the science teacher? 

a b' c d 20 concerning? the science teacher using a Var,iety and 

"^-.^ . * balance of instructuion?iI techniques in the teaching of science? 



\ 

contd. 
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Your responses indicate what Is done In you^ school. Use the response choice* 
below to anrswer the Items 2^1-23. Circj^tho letter on the, left representing 
your best* choice for each Item, j totf^ ltem. respond to'th^ question, 
"Which*" approach does your pri^ic IpI^^Kfe^^vlsor use ? 



Response choices: ' . / * 

a. The principal/supervisor helps ^hcscience teacher Identify and clarify 
the areas of copcern t6 , the* science teacher and then works with him 

*» to fomnilate* plans for Improveuient and/or implementation." ' ♦ 

b. The principal/supervisor makes the science, teacher respor^lble for 
determining whether improvement Is desirable, providing help when 
and if the science teacher asks for it. * 

y 

c. The prlnclpal/sup^ervlsor identifies the science teacher's 
weaknesses end formulates plans for his Improvement , perhaps 

making suggestions for' implementing the improvement plans. < 

' d. do not know or does not apply." 



abed 



abed 



abed 



21 ^ . . coi|cernlng the classroom climate that exists due to 

the interaction of the'^science teacher 'and his students? j 

22 concerning the*harn41 ing of student discipline* * * 

.problems by the science tsfkcher/? 



1 

cnae 



23. ». > concerning the sclcnae teacljer using a variety and' 

balance of instructional techniques *tS-the teaching of science? 



/ 

t 

. / 



■i :\ .. . - 
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5 Student Qneationnaire 

Instmctionft: 

^ Below are some qucstiont,* answers to -vhlch will provide hi^hiy useful 
and necestary information to the researcher. \e request you to respond to 
the Questions honestly and accurately. Fhe' ^nswera will kept confident 
•end analysed only by the researcher. 

The ouettionnaire can be completed in either pen csr pencil. « You may 
Begin: 



1. Name (Bption al) 

. last ~ ^ First 

2. Age ^ ^ 

% 

3. School 



4. Grade in school (Circle) 7 8 9 10 11 12 

5. Sex Mal e Female_^ 

6. Check the number of , full years of science that you have taken since 
entering the 7th grade (count the 7th and this year) 

7. What final grade did you receive in your last tctence course? 

A_ L B C - D . ^ F " ' 

^* ^ ^ 

8. I>-> yrtu like science? Y<s No 

\ 



9. Do you* like this, science" course? " .Yes -No 

10. Do you en^oy the assignments (el ass or lTo?n«3 glvert b^r the present 

science teacher? Yeft No \ * 

jr • • r- « 

11. th/fl year best science course so far? Yet" No 



2'?6 



i 
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12. If your aiwwer to question 11 la no/ It^lB because: (check cttst Inxpottant) 
/ I not do enough tctlvlty In ciaaa ' 

He Is not the.bo^t toscher you have had so far 

*' ' Teacher Id to<* strict 

You can't understand vhflt the teacher says 



Any other, specify 



13, What kind ^vccupatlon -would yau like to enter aA adult? (State Jour first 

choice) ' . ^ . 

Would you be {ntereste<f In becoming a scientist, englnecf, or a science 

•teacher? • ' Yes Ko / * , 

1/ yea, -pleaiicf(^hcck one . ^ . ' - V 

sctentJLst • *' " * * • ' i* 

, «7 Engineer ^ *i 

* i^l^nce' teacher . , 



15. If you haj^e answered yes , to ouestlo^A, Indicate the person whq ha 
been roost Influential £n developing your Interest Irt science ' 
•Brother Slstcc CounsellorV 



Mother '^'^ Frlend_ _ " Relatlv^ 



, Self ' other (spoclfy) 

r ~ ' * — ' 

"Teacher ' • . ' "N ' 

16. If you are not Ifttcriftsted in choosing a -career In science or englticerlng 
^ which' of the following have Something to do with tt? Chccif all st^terfents 
*that explain your feelings. ^ * , - 
^I am more Interested In another career • 



^Science Is too difficult for ro^ 
__Mathematj^s Is too- difficult for ne 
_Sclent{Rts arc peculiar people " ^ 
_You can't make much money as ,a sclcntlj^t or engineer 
^Other reasons (Please state them below) 
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- - Factllttes Checklist 
-^Instructions: * , * . 

Please complete the following checkllLst considering tKe cl*8t thct 
you tetchy 'Any spex:ial cotrcnents regarding the facilities mfiy be giv^n in 
the end. if not covered in the clieck^ist. 



1* Preparation Room 
2. Teachers Office Spjc* ^ 
'3^, MuVtlpurpose Room 

4. Plant Growth Area 

5. Storage Space 

6. Teachers office Space 

7. Sinks 
' 8.* O^d Wat^ Ocitlcts 

9, Hot Water Outlets 

10. Gas Outlets 

11. Compressed 'Air Outlets 

12. Electrical Outlets * 

13. Microscopes 

14. Refrigerator 
15* Glassware 

16, Basl.^ Laboratory Eouipment 

17. Basic Laboratory Chemicals 
19 I Clobcs 
19. Specim<»n^ 
)20. OtUer teaching, aids for demonstration etc.. 

21. Funds for prr Ir.hablei^ » glasftf^ar^, chemicals 
and Specimens. 

22. L-iboratory Assistants 




No 


Yts 


Outstandinp, 










i 






* 




1 






s 










* » 










/ 


• 












< 






. / 
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*CH£CKLIST. for ASSESSMENT ef SCIENCE TEACHERS; 
« PUPIL'S PERCEPt|.ONS 




by ■ ; V.->^^;^> V ""^: 

Hilliam R. Browh ^ .. J 1 ■ 

Becty J. 3ec«^-~>^'' ' . ' ■ r- ' : - ' ■- 



/ 



«u«Uy, happens. -In your cln88roc>m,--whetAcr yoOV Cis.cher 1. 'a mil- or - 
« womsar your tc.chSr „iU be roEertedVto aa^'e" Ir, aU of L,e ^u^«lon. 

' on r-^' - k !, ^ yoW .re.ponSM on tKa answer aKietl Hake no matk. 
rlnonL H ' ''"".'-'y P^^^ibly fjrth.t each phr.ae In.a' ^rS^ltir^" 

clOMly describes your teacher oc wliat usually is happening-jh yotfr -■' 
cWssroo,.,,. Kend ill the response^ Before/ yoo choose^onr." '' ' ' 

* ^o'a^rj'^ Edltioh:',. NOC be u.ed' or .reproduced without the . 
' thrSlo°l°. '';^,''-"^hors /r Dr. Rober? W. Howe, 2A4 Arps Hall. . . 
The Ohio Sta^c Unlver.ity. , November, 1970 edition. " 
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1. How does your teccher keep his class In order? 

A. ^r cedchejr cwkes urieel freehand natural. W^^'are very interested 
hyand busy with school work. We are able to take, care of oureelve. 

b. Our teacher sees to It chat work ^oes on Oith little or no etdpptng. 
^ We usually pay attention to the work at hand. 

Our teacher is able to bring -the class back Co orddr with a fov wan^ 
Ing looks o-r word«. The rooa Is. fairly quletr/ Sorae scudents are 
whispering and not paying attention. The teacher is usually aware 
x>f ainor misbehaviors. 

d. Our Treacher tries but is unable t,o control che-class. We are rest- 
less. We do not pay attention. The cla«aroom Is noisy. 

e. CXir teacher Is strict and rules with an iryn hand. Host students 
are tense and nervous. The classrooji Is very ^uieDit Students dor 
not' respect our teacher. 

2- Is your teacher tcore interested in you or In the sub.ject he is teaching ? 

a. Our teacher is Interested In us as people. He is aware tltat we»caa 
do, arelni£ic3ted In, and need dlTTiYent things. Our teacher^want* 
t2.J«pus wit^S our personal probleins) aS well as with the subject he 
Is t^6hlng_^^^ tries jnd often does (help us with, our problecia. 

r teacher is aware of cuirdlf ferent \eeds but does little to help 
with then. He pays /tp€^^^^ to our Tte-ed to IcaVn thp subject he 
Is teaching. He expecty less* o\ the lower ability atudents than o£^ 
^the higher' abllity^tudents. , 

CXir t^dcher,l8 aware of our different needs but thinks the teacher 
should teach on.ly his subject. oLr teacher talks about our in- 
dividual dltferenceo but does little ^bout the differences. . / 

d. Our teacher does not p«^ attention to any of our Individual ^need«\ 
He is Interested only In the subject he Is teaching. Somotlirujt we 
da''*busy woik'* that has little meaning to "us. _ % 

, ' 

e. Our teacher Ignores ue as individuals. He thinks onl y of Uamlng 
the- subject. Every student nust loam the saaie things, ^tte^io 
"busy work," and we usually dp w^rk from the textbook.. 

/ 
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^ 3. Hov does vout teacher feel about students? - - 

«i< Our teacher lopks at us the way we really 'are: ^e is friendly and 
! * understanding. He likes us and enjoys having ut around. . He liftens 

to our opinions. 

f 

Our teacher underwtands that we aje able to learn and grow up' but 
does' little to help us. He seems to want to know us better. 

Our teacher often does not try to understand our feelings or opin- ^ 
ions. He thinks we "just need co grow up." He usually grades us by 
what adults can do rather Chan by what we can do. 

.Our teacher thinks of us as "little adults not as teenagers. Ha 
tends to expect too cnuch-pr too little of us. 

Our teacher dols not try to understand ua. He is not Interested* 

opinionJ'of teenagers. He is often iM at ease or uncoaforc- 
able when y6 are with him. - ' , ^ 

^- -How does- your teach er understand students who have behavior probleaa? 

a.. Our teacher i^a not as worried about s-tudents who misbehave in class 
as.ha-ls about 'students who are "too' cjuiet » He tries to flg'tirc oul 
"why students do certain, things and to help them lolve their problcu^. 

• b. Our teacher is aware tharjstudents'have problems. He looks for 

reasonff why students niisbihave. He expects students to behave even 
If they have problems, andVhe will punish them 'if he has to. . 

c. Our teacher usually is not a^re that students have reasons for doing 
,the things* they do. He knofWsNie should learn sotmething about the ' 

background of his students, but Re often punishes instead. 

d. Our teacher*is not aware tha>t atudents have problems. He treats all 
atudenci who mis^behave the same way. He always punishes then. 

e. Our teacher thinks students who do not obey are the most seriouf 
p^roblems. He thinks the shy, quiet students are the "perfect 
Students." He does pot try to understand why students act the way 
they do. He punishes all students vAo misbehave. 

y - 



/ 
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^' ifl^^t do the students t hink of vour teacher? 

v^Stch"" '''' with our teacher. They like our teacher 

Sext't^'kln^r^r' '^^-^-^^ they feel u^co.fort.blc 

wneu talking to him personally. 

c. H,st students like our teacher ,nd are wllUng to. do 'what he w«nt.. 

d. Student, do not £ear our teacher, but they do not respect or like - 

' i^^^M* fr'u^"'' "f^ ''^'^ °" teacher, 'jhey might even 

4iarm Vim if they could^ - 

6. What do yo u, do In vour science clas..^? ' ' I 

«. We often talk about the'problems scientists have' in the discovery of 
,a scientific principle. We al^so talk about the fa»t. behind a 
■'tlttT \^ conclusions. If „e do not agre;e „itn our teacher, he - 
wants ja to say.so. We often have tine to talk Pojo^ig ourseiv.s.'/ 
about ideas in science. We do nost of the experiments and djm6n- 
stratlons ourselves. . . 

b. We som^itltues talk about the problem* sclentiata have In the dflicovery 
° \^urf')^^^'' principle. We also nlk about Che facto'chiie . 
iy-arft behifid a scientist's conclusions.* We somctlnet do exper i- ' 

ments a^id deoonstratlons ourselves. We can question wh^t Vurrteaxh^r^ 
Sciys. ^ ; . . 

!'! ^^^^""^ * ^^"^^^ the^pioblema sctentUts have In 

/the discovery o-f a scientific principle. We s^end part ot our 
/Class time answering our teacher's questions./ We also write an- 
swers to questions from our book or study guides.- We dx) some " " 
experlinentb ourielvea. » ^ 

d. - We ask questions to clear up what the teacher or our book hae'told ' 

us. We watch our t^cacher do siemonstmtions . write answers to 
questions from ovir book or study guides. We answer our teacher's ' 
questions . . 

e. We must copy down and memorize what our teacher tells us.. Mott of ^ 
our questi.^fi are to clear up what our teacher or our book hasPtolc^ 

^^J^ite answers to questions frotn our book or? studV 
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\ ^ 7 . What does your r eacher do in class? 

Our teacher helps us understand the rea'son for a lesoon before 
we start it. Our teacher often questions us on ideas ve studied 
earlier. He asks us for the facts behind the ideas in our book. 
Our teacher often aoks us to explain diagrams ^nd graphs. 

b. Oar teacher often questions us on Ideas we studied earlier. He 
«3ks us for the facts behind sonie of the Ideas in our buok . He 
sometlnes asks us to explain diagrams and graph's. 

c. Our teacher spends most of the tlwe telling us aboJJt science. He 
repeats vxich of what our bo<5k says. Our teacher soiBetlaea questions 
us about ideas we studied earlier. 

d. Our teacher aometlmes repeats exa<;tly what our book says.* If 
students do n<3t agree.* our teacher tells us" Who Is right. Most 
of the time our teacher tells us about science. 

e. Our teacher shows us that science has niost of the answers to questions 
«bour the natural world. If students do not agree, our teacher 

f tells us who Is right. Our teacher often repeats exactly -what 
J our book says. / 

8. How does vour teacher use the textbook and reference c-jt^erlals? 

a. Our teacher expects us to find the major Ideas In our book. We 
must also find the facts to prove the Ideas. He 'shows us how to 
question ideas in our oook. We often read about science In laagazlnes 
a(jd other books., 

b. Our teacher expects us to learn some of the details In our book. 

' We can use magazines and othdr books In the room If we want. Our 

teacher shows us how to question ideas in our book. 

c. Our Richer expeTcts us to learn many of the details •In our hooi. 

We liSok for sccr^ ot the major ideas In our book. We also f-lnd thCs 
^ ^acts to ^rove the Ideas. We sometimes outline parts of our book. 

/The only science we talk about Is from our bOok and our teacher's. 

' notes . ^ * , ' . . 



d. Our teacher expects us to outline ptirt of our book. 'TK^nly 
science we talk about Is from our'book and our teacher's notes. 
We must le.im roost of the deta^la In our book. 

e. Oun.teoclier does noL litre us to question information from our 
• book. We often write out <i«: . inltlona to words. We muet outllna 

parts of Our book. .Wq must memorize most of the details In our 
book. 



/ 
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9. Whtft are your t&fjta nuo? nfc thev used? - • 

t. Our tests have many questions about ou'r laboratory work. We 
^ — ^^^^ . often figure out answers to new problems. Scmetimea we find waya 
^ of lookin? for answers to problems. Often we do thlnga we have 

datr^"* ^" laboratory such as maklr/g observations and ocplainlng 

y . 

b. Our tests have many quest-ions about our laboratory work. We sooe- 
.tiDcs figure out ansvers to new problems. Sotietime. we do thing* 
we have learned in our laboratory sUch as making obbcrvationa and 
explaining data. 

c. Our tests sometimes ask us. to label drawings. - Our tests sometimes 
have questions about our laboratory work. Sometimes we must tell. • 
about ideas thaf we learned eaMier. 

d. Our tests often ask u« to wiSte out -def inltlons to words. Wo' 

do not use toathematics to answer questions on our tests. Often . 
we nxjst label drawings.- / 

': o 

e. Our tests often ask us'to write out definitions to words. Often . 

0"st label drawings. We do not use mathematics to answer 
questiobs on our tests. We do ifot have a chance to talk abo^t the 
test questions ip class. 

Whtt v3o you do in the laboratory? i 

% a. . We talk about the reasoils for an experiment before we do it. 
\Z oftc" try our own waj^s of doing the laboratory work. V/e coapare 

5fiur aixswcrs to those of others when we are finished. We arS al- 
*i \' lowed to do cxpcrlmentsf on our own. 

~, \ We talk about t|e feasoh? for most eiqperimentfl before we do them. 

,* '^^^ "^^ta one student gathers from an experimenfareWof ten different 

■ . . from the^data gathered by another student. We'may do a'bmQ experi- 

mentlng on our own. * ' ♦ : .* • * 

c. We aometlmeB talk about* the yeasono for experiments. We sometime* 
compare 6ur ansycrji to those^of others wKen we aj-e finished. We 
spend ,le3S than one third of our time doing laboratory work. 

^ ^ d. We sometimes know the answer to a question before we do an experiment, 
^ We seldoa ralk about the reason for an experiment. We spend l^ss 

than one fourth of our time doing laboratory work. / 

e. We ate not allowed to do experiments on- our own. We know the 
answer to a qucscion'before we do an experiment. We do not talk 
about the reasons for an experiment. We spend very little of 
- / our .time doing laboratory wprk. 
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*CHECKLISr FOR ASSESSMENT OF SCISFCE TEACHERS: 

SUPERVISOR'S PERCEPTIONS ; . . , 

Directions ! Circle the letter of ^Che answer which ino?> ac<;urat:ely indicates youf 
honest and ohaj«c C I v<r ^valuation of the behavior of the teacher being 
rateit^sJClrclCj^ only *orve response under er»ch of the fifteen questions* 
Mark al i>otfr responses on the answer: sh^et. Mc.ke no mrko on this 
booklet/ You may possibly fine ^hac ecch phrase in « particular 
response is not applicable to the subject being rated. The closest 
approximation is "what is desired. Resd all the responstei before 
making a deciaion. ^ 

1 . What io th^ status of the teacher's disciplinary ability ? 

«. Vne teacher makes the students feel free and natural. They are actively 
interested in and busy with school work. Tney are able Co gpvern tho'a- 
selves. • 

^b. Vne teacher sees to it that work proceeds with little or no interruption* 
The students ^'re usually attentive to the tnsk at, hand. 

c.'The teacher is able to restore "order" with an occasional reprimand or 
warning look. The^room is fairly quiet; there is some whispering and 
ir^ttention. The teacht^ is usually sensitive to minor lapses of conduct. 

' • / • ■ • 

The teache/ Attempt's but is unable to control his .class<* Students In 
his classrpgm appear restless. There is considerable Inattention and 
noisy behavior. 

c. The teacher is an aiithoritarian who "rules with an iron hand." An 
atJnosphere ,of nervousness end tenseness persists. The classroom is 
exceptionally quiet. The stude'nto do, not respect the teachor. 



i 



* Experimental Edition: Not to be «8ed or reproduced without the jJermiisibn of 
^Rob^rt W. IJowc or Willi«m R. and Betty J. Brown', 244 Arpi Hall, Vnc Ohio State 
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2, Does the teacher hnvc a "student^' or a "subiect-ntatter** point of view ? 

^' • . ♦ ' ' ' 

«. The teacher Is Incerested In che personaHcy developnient of the student. 
He Is sensitive to Individual differences In siudonts* abilities, Intereets 
and needs. The teacher wants co help students vlth their personal 
problems as well as wlch che subject he is teaching. He tries and often 
does help students with their problems. 

b. The teacher Is sensitive to the >ariou4 needs of sCudenCa but dees little 
J to meec then. He concentrates on the stv.dents? need to U'Grn the subject 

he is teaching. He varies his standards of achievement for ^students with 
different levels ofablllty. 

c. The teacher is aware of the various needs^of the students, but he believed 
• 'the teacher's responsibility is limited to teachln?, his subject. V^o 

tetcher tfiilks about the individual differences of ctudento but does little 
about such differences. 

d. The teacher is 'insensitive to any of the needs o^ students. He .Is 
interested only in the subject- he is teachin;;. The teacher somctineo 
requires the students to do tneaningless "busy work." 

; 

e. Tjie teachgr ignores .students as individuals. He thinks only of subject- 
matter mastery. Every student must ^^et the same rjec-Jircr.enCs of achieve-' 
ment. The teacher requires mean lnp,l ess "busy work^ of Che student. The - 
students usually do work from the"* textbook. 

3, What is the nature of the teacher's attitude toward gdolescents ? 

a. The teacher regards tHe adolescent objectively for what he la* The 
iteacher is friendly dnd understanding. Tlie teacher likes adoleicento 

.^and enj-o^s havlrtg them aro\4nd. He listens to the opinions of adolescents. 

b. The ^acher understands that adpletcenta hcve txotientialitles ,for^ 
deveftpaien,t, but he does little to 'help them develop these potentiali tiedt 
The teach<^r expresses the desire to* know adolescents b'etxer,' 

c. The teacher often does not try to understand .the feelings or opifttYms 
of tdolescents. He'^thinks adolescents "just need to grow up.*' I^e 
teacher, evaluates adolescents by adiilt standards rather than by what 
the adolescents can do. f \ ^ ' * ' 

<f. The teacher views the adolescent as a ."miniature adult," He tends to 
^ ' expect too much or too Tittle of aiol'lescentfi. ^ 

e. The t^eacher does not try to underiCajid adolescents. Ho is not ipterost^ 

in*ttie opinions of adolescents. He is often ill at ease or uncomfortable 
when adc^les cents are w'i^th him. • 
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Cher understand adolegcents vho have behavior probletnn ? 



The teacher Is not as' concerned about adolescentja who misbehave in clcofl 
as he is about adolesceircs vho are^ "too quiet.*' He.' tries *to find xeasont 
why adolescents act as they <io, and he' trios to help then oolve their 
problems. ' 

The teacher is aware that adolescents have prgblerns. He looks for 
reasons adolescents ;?.isbehavo/ The teacher expects scudcnts^to 
behave even if th'ey have problems, and he will t^lJ^^sh thcw if nccesBary* 

The (teacher usually, is not awate that *dolescenns have reasons for their 
actions. He knows he should learn something abejit the background of • 
adolescents, but he often punishes Instead. ^ ^ , 

The tftacher is not aware that adolescejits have problems , He treats 
all Qxfolescents vho misbehave the same way. He always punishes thcm« 

The teacher thloks adoU&scents who are disobedient are the tnoo^ serious 
prjJblens. He thinks yche'shy, quiet adoieic^i^s ere t-ic. "perfect students." 
He/ does nat try\£p understsnd the reasons tor the actions of sdolesccj^t?-, 
He( punishes all adolescents who misjbehave. 

5. What .i^ i)\e attitude c/f ^students' toward this teacher ? 



/ 



a. 

' b. 



Students can taik freely with the teafcher. They like hi^ very much** « 

Students respect and admire the teacher, but they /eel uncotafort-ablc 
when talking ^to»him personally. • ' ^ 



c. Stydents gjenerally like the teacher and "are Villin^ to do what he wants. 

d. Students do not fear the teacher, but they do ilot respect or like hitn. 

e. Students fear "Hnd stay away from the teacher. They^mlght even ham i. 
him if they could. ' " 
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^- Vbat.do the students do tp the teacher's cUss ? 

^ ttud«nt8 often discuss the pr^lems faced by scientists in the 

<^i*<^owfir^ of a scientific principle. Ihey also discuss the kind of 
- ^ evidence that is behind. a scientist^ cinclufions. If the students do 
agree w5th the teacher, he encourages th^jm to^say so. The students 
•'^^ frequently ^iven tlnic in class to tilk cmonj^ thenselyes about i<ieas 
in science- They uTsually do most of the experine^its and deracnsCrat Ions 
, thensolves. 
• ' . f 

>- ^ 

t>. The studenta sometimes di&cuss the problems faced by scientists In the 
discovery of a scientific prlncl;>le. They also discuss the evidence 
V Chat is behind a. sclmtlsc's conclusions. Tn^f^ soTieclnes do experlrrents 

and denionstratlons themselves. They can question what the leccher says. 

* - c. The students infrequently discuss the probJems facfed ^y scientists In 

* V " discovery of*a scientific principle. They spend part of the class ' 

^ answering the teacher ' s qut'stlons . They also write answers to 

questions from their textbook or ^tudy guides. They do son>e experiments " 
themselves. * . / 

- ^ d. The students ask questions to clarify what the teacher or the textbook ^ 

has toW them. They watch the teacher do demonstrations. They wrl*ce 
answers to (questions fron the textbook o'r study guides. Th6y answer 
* . the teacher's questions. «. 

^ c« l^'c students nust copy down andWmdrlze, what the teacher tolls them. 

Moot of the stvtftnts* questions arT^to clear up whet the»"eacher or 
^ ^ * Phe ^Textbook has told then. They often writs answers to questions from ' 

the textbook or sLuay guides. 

7. ' Vhst is the role ot the teacher' In the classroom ? 

, «. The tenchdr helpn the. students understand the p^cneral objecHves or * 
' purpos'es of a lesson before' they bep,in work on the lesson. He questions 

the students about Ideas that tKe students ha^e studied previously and 
about the evidence that is behind stateTcnts ih.it are made In the textbook. 
He often asks the students to explain di&grnms and graphs. 

♦ : • ^- Tile teacher oftert questions the students about ideas that fhey have 

I i ctudled previously and about the evidence that is behind statement* 

' *, ^h**^ P^ade In the textbook. He sometimes, a slcs tht students to explain 

.diagrams and graphs. * ^ ^ ' 

. c.^ The. teacher «p*cnd3 most of the class time telling the students about'- 
icitnce. He repeats much of what^ the textbook says. He sometimes 
I questions the students about ideas that they have studied previously. 

d. The teacher sometimes reoeats exactly whflt the textbook says. If there^ 
ifl a dlsG,^rcoront ;»Toni niuti^nts hirin?, n dlsrusifon / the tfachf»r usually 
Cflla the student's who is right. Most of , the time the teacher tells the 
students about science. 

\ 

. e.'The tcncher shows th. ^tud.nc. th^t ..lenco has almost all of the answers 

* ' L'ent ^.f"^'^ world/ ,f th->ro i. a df.ngrecmenr Jng 

st.cont, d.rl^-^. a . .,cn..lon. t:,o ro.^h.r f .1 ] , .t.Ws who Is right. ' 
Trie t.>.cMcr V>ft-n up^Ats ex/jctly.,whac -the textbook says. r-- ' " ^ 



... ' ' » , ' ' • 



I 



270 

C 



CA.ST:SP • , „ r 

■ . , Page ^ 

8. How doe5 t he teacher u^e the texcbook and reference r.-aterlala ? 

«. The teacher expects the students to fl^d the taajor Ideas in the c>?^?W 
«nd the evidence to support the Ideas. He shows the studcnt-s^^i^^o ' 
question Ideas in the textbook. The teacher ♦)rovlde8 tirna^^^fSTthe students 
to read abouc science In nsfiazines and books other thaa^sSe textbook. 

b. -^e teacher expects the students to learn uonWfThe details In the 

•textbook, -there are boo'<s :?nd nas^azlnes in tre roon if t.ia studen-s 

want to use then. The teacher shows the students hov to ques tion- ideas 
In the textbook. ^ 

c. The teacher expects tho ?tudent<; to learn rr^ny of tbo details In the 
.textbook. Tne teacher hns the stufients lock for sovs of tr.e maioi» ideas 

In the textbook ana the evidence to support the Ideas. He so^ctires 
requires students <co outline parts of the textbook. The only science 
' talked about Is fro-n the textbook and the teacher's notes. 

d. The teacher expects the students to outline part of th^ textbook. The 
only science talked about Is from the textbook end the teacher ' s notoi . 
The teacher requires the students to learn nost of the' details In the 
textbook. ^ 

e. The teacher does not like the ^students to question Infonrutlon In the 
textbook. Ttie teacher often has the^^tudents vrite out definitions to' 
words. The teacher reaulres the students to outline paots of the text- 
book and to memorire most of the' dotsils .in the textbook. 

^« How are the teacher's tests designed^ and hov are they Msed ? 

a. The teacher*s tests have irany questions about the laboratory Activities. 
The t&sts often require the *;Midents to fi,-ure out answers to new probictnc. 
Sometlnes the students must tind vnys of idoKin;? for answers to problc-no. 

i Often ,they must repeat skills they have learned in the laboratory, such 
MS making observat loi^s and Interprotlng data. * 

b. The teacher's testt have many questions about the laboratory actlviti^io. 
The tests sometlnes require the students- to fl;^,ure out answers to nov 
problems* Sometimes the students must rejieat •kills they have learned 
in the laboratory, such as making observations and interpreting data. 

c. Tlie teacher's tests sometimes ask the^students to label drawings. The 
tests sometimes have quest ions* about the laboratory activities. Some- 
times the tests" require the students to tell about ideas that they have 
learned previously. , 

d. .The teaoher'fe tests often ask the students to write out definitions to 
words. The teets^do not require the use of mathematics to answer the 
questions. Often the tests require the student^ to label drawings. 

e. The^ teacher** tests often rrqulre the students to write out definitions. > 
Co word,s. Often the students must label drawinRs. The tcrts d^o not 
require the use of mathcmai^lcs t^r ffnswcr" the questtoni. The tencher docs* 
not provide rh> opportunity to discuss* the test questions in clnss. 
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10 1 Kqv does the to^acher conduct the laboratory ? 

a. The teacher and students spend time before an experlnent dlscu^elng the 
purposes of the experlraont. The teacher often aXlove the students to 

♦ try their ovn ways, of doiog the laboratory experiment. The studente can 
coatpare their answers to chose of others when they are finished, They 
r are allowed to do experirrents on their ovn. 

b. The teacher and students spend ci^^e before mast experiments dl^cufsln^,* 
^ the purposes of the ex-3cr ir-en: , Tne* data one student j^ctherc frcn cr. 

experiment are often different fro-a the data Poth!ercd by another ctu<icnt. 
The teacher Allows the stud^f.-ics co do sorre exper ir.enttng on their ovn. 

c. The .teacher and students sometimes dlscues the purposes of an experi-aent. 
The students so-netlmes^ may conpore tbeir answerg tcx those of others 

when they are finished. The teacher allows less than one third of class 
time for laboratory experiments. 

d. The teacher sometimes conducts the ^laboratory in such c w«y that the 
students know the answers to a question before they do an experlr,ent. 
The teacher and students seldom discuss the purposes oi an e'Xperlnent. 
The teac'her allovs less tha^ one fourth of the class/ time ^or laboratory 
experiments.* 

e. The teacher does not allow students to do experiments on their ovn. 

The teacher conduces the laboratory in such a way that the students *know 
the answers to a question before'they do ehe exoer iir;eTit , TJio teaser 
do6s not disctiss the purpose of an experiment. The teac» 3r allows 
very little class time for laboratory experiments. 

r 

I'l . Is the teacher capable of analytical thinking; ? >- 
* • ' - 

a, "Hie teacher is Intellectually mature. He approaches problems analytically, 
Is capable of theorizing, and enjoys solving problems. His work is 
carefully planned 'and detailed. He is persistent and aerlous. ' 

. - ^ b. The teacher is generally persistent, serious, and able to anelyzc and 

solve more pressing problems. He attempts to organize ahd plan his voyK^ 
' ^ but he is sometimes lacktng in details. 

t 

c. The teacher Is capable of analytical thinking, but at times he accepts 

-* the ideas of others uncritically rather than doing Independent thinking. 
He svolds activities that Involve careful planning, and detailed work 
unless he is asked to become Involved. He uses' habitual procedures. 

d. The teacher appears to be casual rather than serious. He Is likely to 
attend t6 duties as the '^spirit moves him.'' He wUUng -ta ^*go *^ort8 
with the crj5Wd*'-' . . - - - " \ a 

e. The teacher accepts uncritically the ideas of othe^. He rr^y not be r.ble 
to think critically. He is willing to avoid planning and thinking^ Ho 
dislikes IntelleVtual or creative actlvltlei. 
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What arc the gpcial atcltudos of che. teacher ? 

a. The te.cher Is more interested in people ;:han In things*. He converses 
readily and freely, and nakes friends eaelly. Me participates Irwnd ; 
enjoys social clxlng. He frequently assunes leadership pooitlons. 

s f) 
h. The teacher ^usually appreciates the opportunity to worl^ with people *nd 
■ ^eeas to enjoy social activities. He appears to be at ease In social 
\ groups. He attetapts to analyze and improve social relationships. 

c. The teacher Is quite friendly. buT reserved. He will participate in 
social events only co the extent dc-nandod by his position'. He wUl 
assume leadership only when asked to do so. , * " 

d. -nie teacher does not like to assurr^e leadership in social functions He 
tends to be more interested in things than in'pe^ople. He, dislikes afftU 
ating with social groups.* 

e. The teacher is very self-conscious/ shy. and socially t/nld, glvea 
evidence of lacking corr^on social skills. He'pref^-s to be alone. ' 

Wh^t emotional attjt^ides are sho^ by the tea cher? 

«. Thft teacher'? "spirice" are stable and unlfom. He in not subject -^o 
apprehensive fears or worries and is ^ot eas ily 'upset (or Jfru«Crated . 
Re avoids terision through relaxation. He gees life in reality. He 
is optimistic. 

; ; * % 

^. The teacher usually demonstrates good emotional control. He takes 

things in stride; he settles most minor problems without undue tension 
or frustration. He appears to be well adjusted and has good physical 
vigor". . ' 

c. The teacher is moody and sometimes etnot^ional ly unstable. He frcquetitly 
. appears rushed or disrupted by minor problems. He atterapta to be calm 
in most situations. His poise comes only with considerable effort. 

jj^d. The teacher is usually ^serious and reserved. He ii indeci^jivc and 
^ -vuncertain. He often appears distracted as though torn by eoveral 

demands. He frequently ^seems er.^barr^ass6d. ' 

e. The teacher is easily disrupted by minor problems and eventi. He is 
readily and easily embarrassed. He often appeara tired and ristleso. 

His Actions appear 'l^pul^^^_ar^d1J_t^rJr^^ 

_ ^nd.fiuf-fers from tension, worry, and uneaeiners. He is frus'trated 
and impatient. 
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' 14. To u'hat extent does the teacher der.nnstrat* f^conf ldct>cc? 

a. The teacher makes decisions readily. He feels confident ofipbis ovn 
Judgment af:d usually n^kes correct decisions. He easily adjuatg' to 
' new or difficult situations. He enjoys tr.c approval and favor of 

his associates, ^te is o:>ti'nlstic about Chc prcsen: and the future. 
He Is not dissatisfied with his physlqjue or appearaace. 

/ • f The teache:; Is usually ecual to varylnr, denands. .He daes not hesitate 

to irake decisto'^s even thoiish tht-y arvs net always scpT|pved by others. 
He generally adjusts to new situations vitliout tension. 

c. The teacher lonetln-^s '^e^Js tnfer/ior. Ve is of'::en pecsirilstic about 
* .the past afT^the futureV tnarccs decisions but often does not have 

confidence In his jud;^.en\s. 

d. The teacher avoids new or di^fficult 'situations, preferring; to follow 
his habltudl routines. He fe^^s sorry for hln's'^U r-ucn of the tlnC. 
He makes xieclslons only after consulting with several frlt»nds and 
associates. He is generally dissatisfied with his pereonol* appearance 

^ ai\d ability. . ^ 

/ e. The teach6r displays the tradltitynal "inferiority feeling." He cannot 

make 'decisions satisfactorily or easily. He^ distrusts his ovn judj^.t:Tt 
aiftJabaity. 

15. To what extent docs the teacher develop satlfifactory ocraonV rclatiofr^ ? 

a. The teacher '^does not lose patience readily and is not entered frequently 
dr easily. He does not feel sll?.hted or misunderstood by ochero. Kc 

^ l3 $eldoa excesslvd'y critical of friends and askociates. w 

b. The teacher is ccnvers^atlonal and friendly. He has a good sense of^^ 

humor. He usually has an unclorstandinr, point of^virw. He has reason- 

^ ably f,ood control jof his terper.\ 

* • k 

c. The teacher attempt^ to'work satlsfactor lly-with others when the occasion 
demands. He Is'lnclined to lose pat:ience when the "chlpo are down." 
He tends to be overly critical of frfendsaud aseociateo, 

d. 'ihe teacher tends to )fose patience eaeily^^nd frequenLly when work^g 
with associates. He displays little effort to work effectively vl^ . 

- ' ' others . 



f 



e..The cearher is eaolly f^rlcated by others. He 1b usualLy touchy and 
•uoplclous. He Is IncoriBlderate when working with hta AiSoclaccB. 
He frequently antagonize*^ others . 
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♦SCIKNCE CLASSROOM ACTIVIT/ CH^XKMST: TftACHKR^S PKRCEFTIOHS 

4 

The purpose of this checklist is to dccermlne the typrs of nctlvltloa 

which you f<rel should take pla<;c In your science claflflrooni. The cUi.room. 

for purposes o( this Instrument, is/<lcfinod Co Include t^p Ubor4Cory, Ejch 

statement describes sorr^c clcesroo.r. -ictlvity (ics) . The octlvlCU. Art not 

judged elthor ^ood or bnd . i\u- eforc. this checklist 1^ not a test and » 

is not designed to cvalu.Jtc yuu You are to read each sC*tcnicnt and decide 

If the stotemcnt Is tn;e or filso b.ised on what you (eel should tnko place - 

in vour science cl^isrooin. 

.S/xMPLt: QUESTION 

Cl?eckll9t Anawer Sheet 



T F 

I. All students :,hould a Iw.i ys '^wca r laboratory I, ( ) { \ 
aprons In the laboratory. 



If the statement 'describes what shoyld occur In your icicnce cUittrOom 
bbicken c^e bpop.' under the ivottrr T (Trxje) On the answer sheet; If Ic does 
nol , blAC?en In the spa^-o under the letter F (False). 

All of the j»t.itcment-, n.u-a he responded to, so l-f'* statement U not 
fomp^letely true or fnlso yon ^lll hjvc to decide whether it Is mor*- true 
Lhftn f,'jlse or vice-vers,i and irviko the nark occordingly. 

All answers ^tiould be recorded on the answer sheet provided, NO 
K»\RKl> should be mnd^ In the teu£ booklet ^. - 

There Is no time limit for c<Jmpletlng t h Is 'check I lat . 

Begin 

♦Experlinrnt.il Wit Ion: Not to he reproduced or uocd witljout the pormi i-. l<.n 
of Klelurd L. l^uyju^n^ /^2^t^* Arp-*, Thr Ohio State University. 
ItrvUed h./lltlon, AuKtit.1. l*Mi»). 



• i 
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1. The •cudent'a roU l3*^to copv d«>wn .ind mfoorlzo wh«t thf teacher 
telle hlci. » r 

2. Students •hould frequently bo nUowod time In claaa to talk omong 
themdclvea about Idcis In aclence. ' 

3. Over 257. of the claaa time should be devoted to students anew^rlng 
orally or In wrlrlng answers to que-^tlons that are In the textbook ' 
or In study guldeo. ^ • 

y , 

4. CUssrooa laboratory activities, Mich as experiments and dcmonstri- 
tlonfl, should usually be perfornrd by students rather thop by the 
teacher. 

5 Science clnsaes should pruvldt- foi gome dlscOsslon of the problrrat 
facing scientists 'In the discovery of n «iclentlflc principle. 

6, If a student disfl^^rees with wha( k\w teacher says, ho should any so. 

'7. Most quesClonr. stodents nsk in cUs-i ohould be to clarify statements 
made by Che teacher or the tex( . 

8 It Is Important that studems dlTcnes the evidence behind « scientist's 
cone lu^ Ion . , 



9 

Ik 



A majority of class tlnie should be spent lecturing nbout science. 

A teacher ahould be very hesitant to admit his mistakes. 

A teacher should generally provide the answer when otudents disagree 
during a dlacussloh. 

12. It la desirable -for teachers to frequently repeat to their atudcnta 
jl,moat ffxflctly what In in the textbook. 

IJ A ^Qcher should frequently i,iusi' studenta to <'xplaln the meanings 
o f s ta temen tn » d Ingrnms , grophs\ etc . 

/Sclencf should be presented .is h,ivl ng. n Imoa t o-4 I of the anawer^ tQ 
quest lona nbout the niitural world. 

> 

Icncher questions should require students to think about idcaa they 
have previously, studied. 



15 



Teacher questions should forc.» sttidenta to think, about the evidence 
that Is behind the 5tatement« that are'msde In the cextbook. 

The general objectives of a lesson should be understood by the 
students before work on the lesson Is begun. ' 

Students should learn most of tli»» details stated In the text- C 

It la Important thnt students frrquriuly wrltc*Out definitions, 
to word 1 lata . 

70. When rending thr textbook. Mudrnts should be' e*xper t/d ' t o look for 
the main probfema (Ideas) nnd Inr tbt- evidence that supporta thrm. 



16.' 



17. 



18. 



19. 
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llltZlll''T^\^' 'themselves que.tton, .bout 

Statements In the text. 

22. The textbook and the teacher's notob should provide about th^ onlv 
sources of scientific knowled.. for .1... dlscul.lon ' 

l'".a!lne^•^'^'^'''^ ^^^"^<^-''-f ^^^-nce Information (book., 

msgflzlne>i, etc.) other than tlu-lr loxtbook. 

of\hr;:"b:ok"^' ^^^-^^^ ^^^^ — - -ti.n. 
'I ,tsnone^^i/:.u'd::;a^" ^'^^^ '^-^^ 

yr^h.r^'i^K """^ ^""^^ °" ^^^^ students hsve lesr'ned 

in their laboratory Investigations. 

27. Tests should o/ten require writing out the definitions of tenno. 

28. Tests should ofte^n ask students to relate Ideas that they have 
learned at different times. 



29. 
30. 

'31. 



Tests should often require the flRurlng nut of answers to new problem.. 

Tcs'ts should often provide data the students have not seen previously 
and a?k the students^to draw conclusions from these dst*. 

Tests should often require students (.o put label, on drawings. 



32. STtudent evaluatlqn shou Id - mc lude fonrral mean, of ev^alustlng the 

performance of skills losrned in laboratory activities; e.g obser- 
vation, lnterpret;itlon of data, etc. 

Tests should se Idom -contain problems which Involve the use of 
mathemat^lcs In their solution. 

Students should occasionally be Riven problems for whlcK they must 
design ways of looking for solutions. 

Student, should occasionally be ^:lven research reports and *flked to 
evaluate the' procedurei; usod in looking for aoliJtlons to th,e problem. 

It Is a waste of time after a test to hfive stude-nts dtocuos question, 
they have on the test. 

37V Students should be told step-by-s,tep what they are to do In the 
l.boratory. 

• ^ 

38. Students should .spend time before inoet laboratory Inve.tlg.rlontf in 
discussing the purpose of thv t-xptT I mont . 

39. Equipment and aoliitlon-i shouli! nnt hv xnthercd and/or prapsfod In 
advance of laboratory noHulons. ^ 



33. 
34. 
35. 
36. 
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42. 



43. 



44. 



40. Science Ubor«torlo8 should m<*,M ou a rcjMlarly schcdulc^d b.ala . 
(»uch as every Tuesday and Y'rltUy), * 

The laboratory should often bo uhv.\ to lnve5tlR«ce a problem that 
cornea up In c laaa . 

A laboratory should usually precede the diocuflslon of the specific 
topic in class. 

Laboratory activities should usually be relstcd to the topic that 
Is being studied in clasa. 

Student* should usually knov the jnswe/ to a laboratory probletn 
that they arc Investigating before they begin che experiiMrtt. 

45. - Moat laboratory activities should bo done by the teacher or other 

students while the class watches . 

46. U should bo expected that the dats collected by various membera 
of a class will often be different for the same experiment. 

47. During sn experiment the etudonts should record thrlr data at the 
time they nako their observations. 

48. Students should sonetlmes be oskt-d to design their own expertwnto to 
seek answers to a question Oiat pnzzles them. 

49. Students should often osk the teachor If they are getting correct 
results in their cxperiraenta . 

so. The teacher should snswcr most^of the students* questions ebout 
laboratory work by asking the students queationa. 

51. One fourth or less of class time should be spent doing laboratory work. 

S2 Students should always be rcnulrcd to follow teacher or laboratory 
nonual specified wuys of doing laboratory work. 

53. Uboratorlco should be directed ot students' thorou^Rhly learning the 
names of specific structures and specific sequences' of events. 

54. Lrt-boratory obocrvatlonb should be discussed within a day or two 
after the completion of the /ictivity. 

55. After completion of a laboratory activity individual students or 
student groups should hsve an opportunity to compare data. 

56. Students should bo required to copy the purposes, materials, and 
procedures used In their experiments from the text o/ laboratory- 
manual. 

0 

57. Students should bo allowed to yo beyond the regular laboratory 
exercise and do some exper Iment Iny, of their own. 



A close ahould be nble co exolnin nU 

In the Uboratory. ' ^^P^^l" nil unexpected dac« cnUcctcd 
Scud«nC9 ahould spend time in ih.. < . 

tableo of the dat' which :h'v XlT'''''''''" ''^ ''""''^ 



AP.J?ENDIX D 



LETTERS WRITTEN TO SCHOOLS ^^'D TEACHERS 
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TIXK OHIO STATK UNIVna^ITY 
March 6, 1975 



er|c ' 8,0 



Doar Principal; 

The success of An Instructional progran depends on the quality of 
teachers. Need for good teachers who can function succes'sfuUy in schools 
has been felt by almoKt all tdninj strators , tescher educators and students. ^-^.^ //^,- _ 

, The Faculty of Science and Mathr/matics Education at Tae Ohio St<-So Unive^ty , ' 
has been involved for rJie pas/C five years in en extensive field-based ' 
teacher education prograi:! for , preparing science teachers. Efforts are rcade 
continuously fo get feedback fron the administrators, teachers, and students 
regarding the quality of performance of the program griduates in schools. ' 
Such assistance has been very useful in the paot for improvinp, the program. 

We are seeking your cooperation in thitj effort to evaluate the pre- ^ ^ 
service teacher education program for science teachers. A study has been 
planned to gather data on almost all graduates currently teaching in Ohio 
who were enrollcdtin the facultv of Science cn^ Mathematics Kduca*tlon pre-, 
•ervlce teacher edv>cation program during the paor five ye^rs. A detailed 
plan for the study Is enclosed for your Information. 

It will be highly appreciated If you will complete the enclosed 
questionnaire anti send it to us. Our main concerns at this point arc: 

(I) whether the teacher (s) whose names are on the questionnaire, ^ 

are employed and currently teaching science in your building; 

\ . , 
(11) whether you are willing to approve this study being 
conducted In your ochool; 

(ill) any other questions'' 

Please' feel free to call or write If you desire c l&Vl f icat Ion on any > 
Aspects of this study. We hope you will cooperate with us ^In this project. 
Thanks. Please return the enclosed post card with your response. 

i<AMi iUjim^ ^/^^ /^z^^ y^H'wJ^Cux.^ • 

Robert W. Howe Stanley LJ HclgeSoiV Plyu<;h Swaml 

- Chalnnan Associate Professor Graduate Research Associate 

RWJj/SLH/PS/kflS 

Enclosure ** 
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SELF-ADDRESSED POSTCARD TO BE RETURNED 



i:o us. r.-- yo,. - .. . J- ^ 

1 . r c the To 1 1 0' ^I*^* c a c^i ^ rS e p 1 '^}'*^,d i n y c ir s ' 



5^c er.^-d 



L) 0 you h V e n *<r/ n f- h c r s c i t * c o 



If" yes, pl'jjj e inciic-^u'' •.^<*;a/c ; ; 



):nv '75 



4 , 
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STUDY PESCRIPTION 

t 

Following is a description of the field study to provide infonaation 
for ceafchers and administrators concerning teachej, student, and supervisor 
participation, school visitations by the investigator, and oaterlal costs. 
1. Teacher Participation ' 

The former graduate(s) fron the Faculty of Science and Mathematics 
^ Education -at The Ohio State University during the peViod 1970 through 

« 

• 1974 and presently teaching in Ohio wiU^e identified for participation 
in th6 study. Each of them will 1>e asked to conplete two checklists and 
a questionnaire. In addition each will be ask6d to administer a checklist 
, and a questionnaire to students in a sinp^c class of his/her choice. 
II. Stijdent Participation 

Students in a single science classroon will complete a c< ^ckUst and 
a questionnaire (covering biographical infornation) . The students vfll^ ' 
not be identified on the instmnoncs. 

III, Supervisor rtirtlcipation * * ' 

The supervisor or principal for the science te::cher participaMng I'n 
the study will be requested to corr^plete a checklist and a questionnaire. 
An interview (10-15 ralnutes) with the supervisor or principal win also 
be requested. 

IV, Instruraents / ^ ' "v,^ 

Appi'oxiraate lines for completing each instrument are given in parentheses. 
Teacher Data 

W Science Clnssroom Activity Checklist: Tencher's Perception (10 rrfnutoft) 

2. Facilities Checklist (10 minutes) 

3. Teacher Questionnaire (10 minutes) 
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Stu.dent Data 

4. Checklist tor Assessment of Science Teachers: Pupil's Perception ^ 
(shorter version) (20 cinuce.s) 

5, Student Questionnaire . (10 minutes) 
Supervisor Data 

6,, Checklist for Ass^snent of Science Teachers: Supervisor's 
Perceptions (20 cinutes) 

7. Supervisor's Questionnaire (10 minutes) * 
Interviews 



8. with the teacher (15 ninutes) 
'9. with the supervisor (15 ninutes) 
School Visitations 

During the study the investigator has planned Co confer with the teachers 
participating in thfe study. Such visitations will be a mininun of 1-2 
visits per school. Schbols will be contacted In advance to determine 
dates and times for such visits. \ The classrotiia observatioris will be 
infbrraal and to be rr^de only with the consent of the teacher concerned. 
VI. All materials will be supplied by Th6 Ohio State University. Mailing 
expenses incurred through the return of materials will also be paid by 
The Ohio State University. 

The 'above it^formation provides essential data which will be of interest 
to both adninistr*?tors and teachers. , The names and other identification 
of teachers, students, jjjypervisots, and school^ will be kept confidential. * 
All information obtained will be treated in a professional manner. 



THE OHIO STATIC I'MI VIvKSITY 



Dear 



4 



The Faculty of Science anr? .'larhenarK-s Education at The Ohio State 
.University Is currently In the ?roce<;^ of conducting a foUov-up study for 
evaluation of the preservice t,e2chor edvication progran. Vc are attemptirg to 
receive feedback from our graduates during the oast five vears as well as the 
administrators and students. Such feedback r.ay be valuable in exploring -ev 
directions for the improvecienr of the preservice teacher education program. 

We have already contacred the Principal in your school. ForT^l approval 
for conducting the study has been given by the school a'dninistration. 

^In order to proceed with the study, it is essential that ve seek your 
cooperation. We are enclosing a brief description of important aspects'of 
^ the study. 



Please note that wo are not evaluating individual renchors. The 
Irij^^ermatlon coUetted will be used only ^'or research purDO<;es at The Ohio 
State University. The data v>Il ndt be rele'iSed to school administrators 
except in a combined forn in the final report. No name^ will be identified 
in any rept)rt . 

i 

We certainly hope that you will cooperate with us In thi pro jec r . ' 
Please use the enclosed form to indicate, your willingness to participate in 
the study. A stamped addressed envelope i<5 enclosed. 

Your early response will be greatly appreciated. Should there be a 
need for clarification on any aspect of the study, please phonx; or write us. 



We hope you are having a good year and enjoying your work. 



^uu uic Having f\ 



Robert W. Howe 
Chairman 

RWlI/SUi/PS/kss 
Enc 1,0s ure 



Stanf^Tif. Hel.^ 

Assoc iatev Professor 



gp^onY lMyu*5h Svaml 



Graduate Research 
Associate 
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Name 
School 

School Address 



I will parclcipace In che study 



Yes 



No 



M 
T 
W 
R 
F 

• 

C. 



If you have marKed yes above. pie«sc select one of your sc ience classes 

that is taught nost like you believe science ought to he ra«jgh: in schools- 
Please provide the follovlng Information about the class you selecteJ*^- * 

Title of course (class) v 

Number of students in class ^ 

Length of class periods/modules ; 

Indicate vher this class meets 

Time 

7 * 8 9 10 11 n 1 2 '3 4 5 



Hov inany years have yo'j t^-Joght this class? 

^ (Include f^bis year one) 

ix> you have a department head or supervisor In the building in addition 
to the prInclpaP ^Yes No 

Name of head or supervisor 



Please 'gi ve youi addre«?s and phone number where you can be reached by. the 
investigator after school hours, if need be 
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TiiK OHIO ^I'A'ri: r .-NiN i:hsi i v 
April 2, 1975 



Dear Sir: ^ ' 

r 

Th«nk you for slloving us to conduct the follow-up study in your, school. 
A separate letter including the detailed dcscri-^tioa of the study has been sent 
to ^ 

The Itinerary for 'School visits has been finalized. I plan to visit your 
Rchool on in the morning / afternoon. I shall be trnvelling through 

your drea during this time, and any suggested changes might alter plans for 
oany other schools in the area. , 

The agenda for this visit includes .a conference with the principal br 
science aupervisor in the building t ''approximately 20 minuter); a ccnfercncc with ' 
the above mentioned science tcachcr/s* (15-20 minutes); a visit to ^clcncc / ^ 
laboratories (20 minutes); ond an optional classroom visit (10-15 ralnutes)l 

^ Any Instruments connected witli the study would not be administered during 
the visit to the scfiool. The dates suggested for such administrations «Tre 
April 21 - Kay 16, 1975. The materials and instructions for this will be nailed. 

I hope the above date for theYcrioo-l visit will not disturb tKc school 
program in any way. ""Rj^^se send'xis yoCh>.,i;eply on the bottom portion of this 
letter in the enclosed s^M^jr^df cssed and sbacip^d envelope. Thflnks* 



Sincerely, 
Plyi«h' Sw^mi 

graduate Reacarch Associate 



Name of the school ; ' 

The date and time of the school visit is suitable Vel? Ko 

If no, the suggested new date and time io ^ 

Signature 

Pleaac cut thlfc bottom portion* and acnd it in the enclosed envelope. Thrfhk«» 
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TIU-: OJUO S TATi : C'NI VKUSITV 
Aprll-26 1975 



Re . J miw-up Stu<3^ undeV'tfikent by the Faculty 'ofScience and " 
Hathemacics Education concerning the science teacherCs) 
Ixox^ your school. 



Dear Sir: 



In an attempt to receive useful feedbi^c^ regarding the quality of the 
prej^servlc;^ secondary sci<*nce teacher education program at this university, I 
am requesting your cooperation in completing the enclosed questionnaires. We 
believe that your cortments regarding science teaching and the perfo^rmance of our 
past graduate(s) teaching science in your school will provide, a realistic- 
picture and should be given major consideration in this stu^y^> 

Enclosed are the twQ questionnaires Checklist for Assessment of Science * 

Teachers: Supervisor's PeV^eptions (CAST:SP), and Ad^ilniatrstor ' s Questionnaire 
(AQ). A coniputer scoring response sheet is also enclosed. 

« 

The responses for CAST:SP should be given on the computer scoring sheet 
by marking the appropriate option with a black pone U for items 1-15. Please 
write your name a?^ainst TNSTKUCTOR in the rig'h^ hand "corner. Tne responses 
for AQ nmy be given on the questionnaire itself. B«Ch the questionnaires must 
be completed by the same individual. Please do not* fold the computer sheet. 

All the information collected from these questionnaires will be kept 
confidential. fJo names and other Idcntif icat io'na for schools and Individuals 
responding to questionnaires will be released in the final report. 

The self -addressed and stamped envelope is enclosed for your convenience. 
An early response will be greatly appreciated. 

Thanks for your cooperation in this study. * 

» 

Sincerely 



enclosures 



Piy^iflh Swami 
Graduate- R^'%earch Associate 



APPENCIX E ' 

DESCRIPTION OF THE PRBSERVICE PROGPAM IFOR SECONDARY SCIENCE TEACHERS 

AT THE 'OHIO STATE UNIVERSITY - '''^ 
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THE OHIO STATE UNIVER'SITY 

COLLZCt or IDVCATIOV ^ 
i»45 NO&THHiCM STICET 
^ ^Hkgm. COLUHIUS, 6hI0 43210 

»»cvirr « S<Vf«<i »»«• 



TO; Cooperatlnf? Public School Personnel and Ohio State University 
Underj?r«duate Students In Sclence-MatheTiaclcs Education 

. FROM: Faculty of Sclence-Kathenatlcs Education , . 

DATE: Summer, 1972 

SUBJECT: General Description of First Quarter of Junior Year (J|) Program 



Courae ; Education A35, five credit hours. 

Education 594. 27, three credit hours^^clence only) 

Focut ; Individual junior high school students. , 

Objectives : The J^ student will: 

1, Be able to Identify the Interests, needs, and background of an 
Individual student, ^ " 

2, Identify soroe learning styles of junior high school students, 

3, Be able to Identify and locate rescoirces which can be used 
tn attempting to hVslp students learr., 

4, Beco:ne able to conrmunlcace effectively with a student In a* 
one-to-one relationship. ^ 

5, Develop and use a variety of tutorial teaching strategies. 

6, Gain poise and confidence Infhls ability to function as a (.utor. 

7, Develop means of evoluatlng his own progress as a tutor as well 
OS his student's proj*res8 In learning mathematics or science. 

^ '8. Become a" Intelligent observer of classroom Interaction and the 

resultant Influence on Individual student Interest and achievement. 

i 

9. Gain Insight into the many and varying roles of « teacher. 



31.1 



292 



Continued Page 2 

10, Become acquainted with the philosophy ind object;lver of a 
particular junior high school and the school's Instructional 
procedures, administration, counseling, and TnAthematico -or 
oclence department personnel/ 

11. become aware of personal strength^^and weaknesses as a potential 
teacher, particularly in a junior high* school setting. 

Program ; 

Each college jurtior works as a 'tutor in a junior high schxjol with 
a pupil who has been identified by a classroom teacher as one who needs 
help in matheraatica or science. The student tutors his pupil twice a 
week', one period 'each time. Video tapee will be made of some tutoring 
sessions with the expectation that they will be analyzed in follow-up 
seminar sessions. The student spends additional time in the school 
observing matheroatlcs or science and other classes, &nd in becoming 

\ ^ 

acquainted generally with tb*; school's program and staff; a college 
instructor will be present to serve as a resource person in these efforts. 

Two seminars are held each week. At least one of the seminars is 
held at the junior high school wit^ classroom teachers, faculty, mathe- 
matics or science education,' and curriculum faculty. Seminar discussions 
center* ^roun(| problems encountered by Che students in their tutorin'^ 
situations or in other situations they have observed in -the school. These 
prol)lem8 might include methods of Identifying learning problems, alterna- 
tlve means of„mj3tlyatlon, instructional strategies, teaching styles, methods 
for stlraulatlng interest in mathematics or science, and the development of 
methods to evaluate the success of tutoring sessions. 
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Conclnoed 



Activ ities; , ^ • ^ 

^ 

To accortpUsh the objectives listed above the student should engage 
in school ♦based activlcl'es such as the following' » 

1. Meet twice weekly with the pupil h'^ is tuCorlng/ 

2. Study his pi27il by 'cbservlni; him 1p otner sc\'Ool ^ituaCiorft 
arid by gathe-ing InforoaClon fron c^hor sources such as - 
teachers, co-^nselors, nurse, e \d c ---"jlaclve records. - . - 

3. Observe more than once at least tore teachers in the school. 
At least two of thes.e teachers s^ovV. be In fields other than 

\ science or inatheniatic*?; attcrpt to r.etennlr^e in each case (a) 

the teacher's -d:>pro<-»ch to cont.--i': -^b^ the teacher's pattern 
of intreraction with his p-ipiU c-.d (c) ti.o teacher'^a tech- 
niques of ^IcfJ^roOT! n~nagcnent . 

A. Discuss in an exploratory fashion with so-ne teachers their; ideas 
about teaching. 

5. Study the pa*:tem of testin?,, gra'^\^g, and evaluating pipil 
progress used in the school. 

6, Analyze the tcT'''^lng'str9^egies ie -sc^. end assess the quWlty 
of comr-jnlcatlon ai"' rap:>ort he i's r.ble, to establish vich\hla 
pupil by acucying In seminar rclti-'^s, audio and/or video-tapes 
of his work. ■ ^ 



7, 



(Science Only) ^Cc^rrlete , T)n c-t?-,*, a sor/.o-? of individualized 
laboratory rctlvltl-s v,.c'p g-— - the rrocors nature of^ience 
and the <?evclopnent of beh£vlotal .bjecLiv?6 for science Instruction. 



T ypical Regdin ps; 
AAAS 



^ 



Ausubel 



Au^bel 
Brownell 



Science, A Process Approach; Corroientary 
for '?rp ~ 

_?flcllit;^Un ^ ;;eftnin^ful Verbal tearnlnp^ 

The !:re of A^vartce* Or;;anlzr*rs In The Learning: 
and Krt ^'^.':lo < o^ yean^u' ful Vrfbol Material 

Meaning y - <111 -Maintaining the Balanc e 
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Jl Continued 



Browne 11 



Davis ^ 
Davis 



D^vls and Greenstein 
' GagTl'e 

Hall 
Holt 
Holt 
Mager 



Page 4 

The ?ro^ o 98lve KacUre of UamlnR in 

Discover ' / In rne Teaching of Hachemat^lcA 

Tbe'Mt-ilr o n Prolect^s Approach to A Theory 
of iT'trvctlca ~" " ] 

Jen nifer ' 

The C ord-'. cio'^s of Learning 

The Sllont L^^n^aee 

Hov ' Chl1r*-cn Ler- n 

How Chllc-qn ?a;V 

Preparln<: In^trjctional .Objectives 
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THE OHIO STATE UNIVERSITY 

cotieci ot tPucATiov 

l>45 *HO»TK KICy STJttlT ^ 
COLUMBUS, OHIO 43210 

4 * 422.4121 , 



TOs CooperatlngjPubllc School Personnel and Ohio State University 
^ Undergraduate Students in Science-Mathematics Education 

FROM: Faculty of Science->latJfematiCtf Education 

DATE; Sunmer 1972 

SUBJECT! C«nernl Description of Second Quarter of Junior Year (J2) 

Program * ^ • 

'course: Psychology 230, five credit hoiwrs. (Joint stiiffing with psychology 

^ >. » department jpersonncl) 
Education 59<1,27, three credit ^hours. (Science only) 

Foci: Individual (^lera^ntary ' school) pupils as members of 'small^^roups. 
Child growth and development, 
Learning theories. ^ 

Ob jectivcs ; The J2 student will: 

I. Become able to identify individual pupil and teacher differences 
which influence the- learning patterns of elementary school pupils. 

/ . 2. Develop and use instructional stf-itegics which honor individual 
differences in small group settinr^s. 

3. Become familiar vlth group dynamics research and start to use 
this Infomation. to improve^ teaching - learning in small and 
large groups. ' ^ . ' 

A. Become aware of the elements involved in the concept of '•motivation" 
^ and the importance of motivation 3.s a factor in pupil success in 
school. 

* ■ 5. Acquire knowledge of child growth and development and apply this 
in learning activities for use with his pupils. 

6. Acquire knowledge x>f what is Involv^^d in concept formation and 
problem solving ami apply this in learning activities. 

7. Acquire understanding of what is involved in creativity and diver- 
gent thinking an^^jse 'this in ler.rnlng activities. 
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' ^ 0 

8. Identlfj? curriculum probleroe and national currlculua projects 
designed to loprove elementary school matheciatlcs or science. ^ 

* 9. Becone acquainted with the objectives and philosophy of the 
school's elere^ntary nathcnatlcs or ^^c^encetpro^rar:^ 4nd Its 
'^^l^t^o" the corresponding secondary school program. * t 

10. Become familiar with the- philosophy and functioning of a partic- 
ular elementary school, its staff, and the population it ^erves. 

11« Learn to function a^ a mcaber of a teaching team as he works wltlv 
other edulCs and a^ class of elepentsry school pupils. * 

12. Becone increasingly aware of his personal strengths and weak- 
nesses as a potential teacher, p«rclcolaa^ with elementary and 
junior hljjh school pupils. T 

Projgraci: ' • ^ ^ * 

As many as four students may be assigned to a single cooperatlYkg 
tqAcher tn an elementary school but each student li'ptlmarlly responsible 
foY only one small group of pupils. It may be appropriate^ at tines, for a 
J^^student or team to conduct % lesson In^ science or mathematics for an 
entire class. students spend four-alx hours per week in the school with 
about half of that time devoted to instruction of their small group and . 
working with t-heir. cooperating teacher. The remaining time is us(5d in 
observing class- activities' in the building, and in conferring with their 
cooperating teacher or other school personnel. 

Two seiainars are field each week. At least one of these will be hald 
at the elementary school so that 'interested and available cooperating , 
teacheri as well as students and university- personnel can provide 
discussion input. Seminar topics again center around problems encountered 
by J2 students and might include establishing favorable 'learning climates, 
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teaching techniques useful for srSill groups, principles of group .dynamic • , 
methods of analyzing student Interaction, ways of utilizing iTidlvldual 
differences in teaching science and nathenatlcs and other oatcere related 
to understanding and using a so^ind .psychology of learning. 

science cduratior*. students arc also Invcl-^vi in additional activities 
on campus. They continue worV with the Individualized laboratory nodules whi 
emphasize the process and product concepts/ inherent in the nature of science. 
They arfc also expected to develop instnictional packages which illustrate 
' Che natiire of science and whl,ch can be used in their teaching. Techniques 
, of evaluation and cackods for effective planning are ijlso emphasized. 
Activities ; 

To ac*compllsh the objectives listed above the J2 student should engage 
in s,chool based -activ? cle^ such as the following; 

1, W6rk twice weekly with the small group of elementary children to 
* whom he is teaching mathematics or science* 

>• 

2, Study very carefully at lejiot two puoils in his instructional 

* group in terms of Choir learning styles, motivation, and other 

- psychological -sociological factors, 

3, Observe more than once at least three teachers in the school 
(preferably at different grade le.-els) attempting to determine 
19 each case (a) the teacher's ap-^roach to content (b) the 
teacher's patce'rn of inC^iatCion with his pupils, and (c) the 
teacher's techniques of classroom mana^ment. ^ 



Discujre in an exploratf»-y fashion with some teachers their ideas 
about/ classroom racTnaaement, teaching the non-reader, creativity in 
young children, and so forth. 

Use fl variety of methods and techniques in presenting mathematics 
or Science content. Give special attention to inquiry teaching 
an^ using questions to promote hij^'^-ei level thinking. 
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6. Devise and^use method* of evaluating student progress without 
resorting to paper and pencil tests. 

7, Study the 'feasibility of integrating mathcinatics and/or science^^ 
with other subjectsiaatter areas, i.e., how cuch English, inathe- 
matics, and social studies can be taught easily In science lessons 
and vice versa. . ^ ' 

8. -Observe the general socio-economic nature of the ftzailies living 
In the school attendance area. 

9, Analyze the slmilaijitles and differences in the "teaching styles'* 

of elementary and junior high school teacherc. ^ 
* I 

10» Study the pattern of testing, grading, evaluating, and reporting 

of pupil progress used in the school. * 

11, (Science only) Con^lete, on carnpm, a series of individual iza'd 

laboratory activities which enTphasize the process »»ature of science 
and the development of h*»bavicrol objectives for science instruction. 

Typical Readings 

Adler 

Ausubel 

Berlyne 
Brunei 
Combs 
Copeland 
Cronbach 



nj^nes 
Elking 
^agne 
Gagne 
Gagne 



Mental Grfewth and The Art of Teaching 

Some P8ycholo?;ical and Educational Limitations 
of Learning by Dlgcovery 

Recent Developments in Piaget's Work 

On Learning Mathematics 

Individual Behavior 

How Children Learn Mathematics 

Issues Current in Educational Psychology 

A Thc.ory of Mathematics-Learning 

Giant in the Kursery; Je&u~71agec 

*Leaminp. and Proficiency in Mathematics 

Some New Viows of Learning and Instruction 

Varieties of Learning 
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Glasser 
Hartxnar^ 
Hendrix 
J&cklton 

Kohl ' ' 
Ruslan and Stone 

nsIta 

Suchnan , • 
Vataon 



Page '5 



Schools Without Failure 



Gestaltf Psycholoigy and Hathetfiatlcal Insight 
Leamirig By Discovery \ 
Life in The Classroon 
Th e Op^n C^assroora 

Teaching C^.ildren Science; An Inquiry 
Approach 

Theory Into Action 

Inquiry and Education 

What Psychology Can ve Trust? 



Additional books assigned "by psychology department personnel. 
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THE OHIO STATE UNIVERSITY 



COILZCK or CD0CA7IOV 
1»4J KqiTHHICK ITIZZT^ 

COLUKtUS, OHIO 43210 



(6H; <22.<UI 



TO: \ Cooperating Public School Personnel and Ohiq State -Unl vers I t)i 
\Undergradu3tc Students in Science Education 

FROM:\ Faculty 'In Science Education ^ 

DATE: \ Sumner 1972 

SUBJECTc General DescrlptLon of Third Quarter of Junior Year (J^) Program 



Cr^urae ; ^Education 551 » four <;redlt hours , ' 

Focus : Irillvldual senior high school students In laboratory and classroom 
settings. 

Ob ject Ives :\ The J-j student vlU be ftble to: ' 

1. Apply knovlc^r,^ of teaching-learning theory and adolescent psychology 
toablve problems encountered In the classroora. ^ 

2. Demoristrate effectlv^ Inquiry strategies for laboratory activities 
In hl4h school science classes. 

3. Use bc!^vloi«i ob1ectlve«, Involving the three domains, In 
preparing lesson plans for classroom or laboratory Instruction. 

4. Use effectively audio-visual materials appropriate for teaching 
. specific topics or concepts. 

5. Demonstrate a knowledge of approyJrlate evaluation techniques for 
assessing outcomes of Instruction; Including student self-evalu- 
ation. ^ 

6. Identify different patterns of pupil and pupil-teacher Interaction 
as they occur in small and large groups. 

7. Identffy charac»terlstlcs of a favorable learning environment. 

8. Exhibit poise and confidence when t/laced In charge of various 
teaching situations. 
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\ 

9, Become faralllcr with the philosophy «nd objectives of c particular 
^ , senior hlj^h school. 

10, Use self-evaluation techniques rej^ardinj? his personal strengths 
and weaknesses as a potential teacher. 

Program ; • ^ 

students are as»xi§ued In pairs to senior high school science 

class, vlth the expectation that they will have regular opportunities to ^ 

ccnduct laboratory activities. While the student oay, at tliaes, work with 

his cooperating teacher as a laboratory as'slstlhvt he should also be 

•responsible for teaching five laboratory activities to the\total class. The 

J3 student should work closely with the cooperating te^acher In planning 

appropriate laboratory work/' conducting the activities^ and assessing the 

results. 

♦Seminars continue to held once a week with J3 students, school personnel 
and university staff members participating. Semj^ar/problems focu»? on total 
classroom activities, methods and strateglJsf-'^r Inquiry teaching In a labora- 
tory setting, evaluation techniques for laboratory activities, problems of 
adolescents, dynamics of group Interaction, and the philosophy and operation of 
a specific senior high school. 
Actlvltl&s ; 

1. Work twice weekly with an entire class In a laboratory activity.' 

2. Dev'»lop sound lesson plans for Inqulry-or lented labors'tory activities 
to be taught. 

3. Continue, on campus, with activities which deal w,lth laboratory and 
field skills and techniques needed ^nr teaching in their arjeas of / 
specialization. ^Also included are activities designed to develop 
skill In using office machines, AV materials, and In developing 
evaluation Instruments. . 
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4. Prepare work sheets, study gulde«. qutzzes, transparencies or 
other tnstructtonal natertals useful in teachtng the scheduled 
Icboratory activtttes. ^ 

5. Develop and "use methods of evaluating student progress wtthout i 
resorttng to paper and penctl tests. 

6. Evaluate the laboratnrV factlttles. epuipment, and matertals 
available In the school. '\ , 

7. With the atd of the school Itbrsrian revtew the supplemental or* 
enrichtnR raterlals a^'silable. Try to detenatne .how these »re 
and may be used by teachers and Students. 

8. Ascertain the attitudes of various kinds of students tcvcrd the 
school's program. > * ^ 

.9. Observe at least six teachers in operation in their classrooms. 
Try to detemine (a) their approach? to content, (b) their 
interaction with students, (c) their techniques of classroom 
management and (d) their genera-l , lev^l of satisfaction with 
baing high school teachers. ' \ ^ ^ 

J » '-^^ * * — * ' ^ < 

10. Observe t'ne general socio-economic sfBj^ pf ..th«. fawi-lies- living- 
in the school attcr*iance area. - 

Typical Readings ; 

Bloom ' The TaxonoTi?y..f%^ Edug'att^rtal ' Ob !e<t ives 

Hedges TeatirxT ci'yl EvfllVjatlon for the Sciences 

in Secr>il^nry ScK^^yfis 

Sund a.-id Trowbridge Teachl rt ^ Scignce.^by Inquiry In the 

' Se corCiiiLry ScU6pl * ^ 

Edwin J. Swine ford • Criti c a I Te aching^ Strategies 

Thurber and Col let te Tjiachin'> Science ln*"t<»dav'8 Secondary 

Schools 
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THE OHIO STATE UNIVERSITY 



COtttOt or EDUCATION 
l»4t KOl'TK HICK JTtltT 

, COLUMBUS, OHIO 43210 



TO: Cooperaiing Public School* Personnel and Ohio State University 
Undergraduate Students in Scienc^Mathcmatics Education 

PROM: Faculty in Science-Mathenatics Education 
I 

DATE: Sumner 1972 » 

SUBJECT: General Description of Pre-Student Teaching (S^^) Program 
Courses : 

Mathematics tiajors ' ^ " Science Halors 

Education 546, four credit hours Education 627, three 

Education 621, four credit hours credit hour* 

Education 640.73, three credit hours if Education 640.73. three 

Education 694.41, three credit hours ' credit hours 

Education 694.26, three credit hours Education 94.41, three 

credit hours 
Education 694.27, ^ive 

credit hours ' 

, • Education 693.27, three 

credit hours 

Foci ; t 

The influence of contrasting conmunities "and differing grade 
levels on teaching- learning in secondary schools. 

A problem solving stance toward pedagogical problcj23 in mathematics 
And science education. 

The nature of mathematics and science to be considered in developing 
' student activities. *- o. 

Objectives; * The S^ student will: 

1. Develop an understanding of th'e underlying cultural elements 

characterizing urban, suburban, and rural areas and their impact 
^ on the schools. * 



2. Develop sensitivity to the differencSs in cultural backgrounds 
of students and the effect of these differences on learning. 
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3. Re-examine sioilaritlfifl and differences betwocn Junior and senior 
high school students and the educational programs offered to each, 

4. Acquire;, understanding of the origin and nature of the charge nad^ 
by son>c critics that the public school system is racist and irrele- 
vant, and does not aoet the needs of groups such as innercity blacks, 

5. Acquire a sense of the political workings and functioning of a 
department » 8chi)0l» and school system. 

6. Become more aware of the nature of good teaching and the character- 
istics of "good teachers" as perceived by high school students. 

7. Acquire skill and insight into using the nature of mathematics 
_and/or science as a guide sad tool in planning student activities. 

8. Develop insight' and skills involved in long and short term 
' planning for teaching. 

9. Acquire insight regarding how students* cultural influences and 
learning capabilities should guide the selection of instructional 
objectives » activities > materials, and methods. 

10. Become, able to interpret test scores from teacher made and standa- 

, rlzed tests > apply statistical techniques to test construction and use 
this information to improve the teaching- learning situation. 

11. Become able to analyze a v'.deo-tape qr audio tape of his teaching 
to gain insight into verbal and non-verbal behavior • his t'iaching 
"style.** Demonstrate the ability to evaluate his' teaching ^performance. 

12. Explore the possibilities and especially the problems of working- in 
"teaching teams." * 

13. Gain a spirit of professionalismjvhich includes striving for con- 
sidered changes and improvement^ 

14. Continue co achieve » at a higher level » many of-' the objectives 
previously listed at appropriate for Jj^, and programs* 

Program : ^ 

Sj^ ^students will be assigned in pairs to^ work with cooperating teachers 
as teaching assistants for four weeks in an inner-city school and an equal 
time in an outer-city school. The S\ students will aosisC teachers and 
engage in other activities' in the 8chooJ.s four periods a day, five days 
per week. • ' ' 

The college seniors will be able to provide considerable help as 
Junior membera of "instnjctional teams." They can prepare and conduct 
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demonstrations, aeslst' In Laboratory work, prepare jguldesheets or other 
Instrtptlonal jaaterlals, assist In eva^ting pupil progress, and work 
with Individuals and snail groups In need of special help. la addition 
the senior will get an opportunity to teach an entire class several times 
during his four weeks of heavy involvement In each school. 

Seminars which focus on untJerstandlng school basec/ experiences ^ In a 
framework of principles, practices, and pl^losophles of secondary education 
will be held twice a week. In addition to the sbmlnars there will be 
regular classwork In philosophy and/or sociology of education. S^ students 
will also continue ^ study special methods of teaching mathematics for 
science and develbp Instructional materials which they can use- In the 
schools or In their future teaching., ^ • 

Students will be expected to become awojre of many of the "realities 
of public schools" by observing widely throughout the school, by talking 
with many school personnel, by Informal conversations^ with pupils, by 
attending after school or evening functions 'such as faculty or PIA meetings, 
and by studying the socio- economic factors in operation -in the school's 

y 

attendance area.' Students will also be Introduced to the educational 

problcxns and practices found in other places such as the Cleveland Public 

Schools and the Fairfield School for Boys. 

Specialists from areas such as urban sociology, mental' health, Juvenile 

dellquency as well? as educational personnel from the Columbus public schools 

WlH be Involved as resource personnel for on- campus discussions about 

educational problems. * ' * 

Each student will keep a ''log" j;hlch will be a personalized record 

^ t 

of his experiences during the quarter with particular emphasis on analyzing, 
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interpretingy and evaluating the experiences. 
Activities; 



Accomplish at a continuously higher level many o£ the activities 
specified for J^^, > «^nd programs. 

Work dally (half-days) for eight weeks in two contrasting secondary 
schools with cooperating teachers » assisting with the instructional 
and evaluation progress for these teachers' classes. 

Observe widely throughout the schools to becpoe laore knowledge-i 
able about the progf-^LT^r. , practices, and probletaS in each, Tai.T^ 
entails .attendance at school functions s(Ah as school assemblies, 
athletic events, school club groups and informl activities «uch 
as spending some tir*e in the school's faculty lounge. 

Confer with guidance personnel, instructional coordinator, visiting 
teacher^, students, school adciinistratlve personnel, and others 
concerning the school's socio- econcziic nature arfU cosaainity attitudes 
tovard school. Hopefully this would include sose "touring** of the 
schools* attendance area and visiting in socie hotaes. 

Read widely on topics such as the education of disadvantaged 
learners, alienated youth, problems of urban education^ philosophy 
and sociology of e^iuc^'iioa. Participate in setainar di'scussions 
which will draw on cu^:i literature to help clarify questions which 
grow out of participation in public school programs. 

Write a consprehensive log in which will be produjced a personalized 
record of his experiences throughout the quertpr, Saiphasis is to be 
placed on analyzing* interpreting, wnH. evaluating the experiences,. 

Read widel-y in the specialized literature X)f science or mathematics 
education. 



THE OHIO STATE UNIVERSITY , 

COLLLOr OP tDUCATlOV 
^ l»45 NOtTHHICH STIEtT 

COLUMBUS, OHIO 432 1 0 

»*mrr •* U.ttni\ »k» 



TO: Cooperattn§^Publtc School Personnel and Ohio State University. 
Undergraduate^tudents In Sclence-Mathematlct Education 

FRCW: Faculty of Sclet^ce-Mathenatlcs .Education 

DATE: Stifi^er 1972 * •* . n • 

SUBJECT: General Description of Student Teaching (S2) Program 



Course ; Education 587.26, fifteen credit hours (tnathcmatlca najors) ^ 

Education 587,27, fifteen credit hours (science majors) 

Educncion 693.26, two credit hours (tnathematlcs majors) ' 

Educatloa 093. ?7, two credit, hours (cclence majors) 

Foc;l8 : A successful student teaching experience which Integrates previous 

If. professlonal^learnlngs. 

Objective ; 

1. Integrate and utilize the ^skills 'and understandings develoned 

through Involvement previously In the J]., 'J3 and S^-^rograms. 

^^ 2. Test and evafuate Instructional Ideas thro'igh classroom application. 

3. Become fi.Tiiltar \>lth and active on a full time basis in ^he school - 
community setting. * , \ 

A/. Identify cormnjnlty resources In his school's attendance area and 
In larger community which afe available and aseful tn developing » 
hts InstructlonaT proi^i iu.i. 

5. Use evalua*tlon feedback In dealing with parental concerns relative 
to their child's, growth and development. ^ 

Program : 

The S2 ittuticn;. may be assigned to full tlme^student teaching ^ith < 
cooperating teacher >}ie has worked with the previous quarter. In this 
situation he should be able to tal^e Imhedlate responsibility for two classes 
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an^ very quickly assuroe total responilblllty for three classes. The 
rcmalrMer of his time In the ichool should be «icd to\road'»s'>r.cier- 
stand^ng and competency by (1) working /!>hr^ther^^each era In his discipline 
In the school, (2)* observing other teachers ank^students In a wide yarlety 
of situations, (3) helpli)g with tVie extra currlt^kar activity program, 
(A> supervising stOdT h«lls and lunchrooms, (5) helping with testing, 
grading, and record keeping t^sponsibllltles, and. In general doing almost 
\everythlng, that will be expected , of hlia as a regular teacher. Scveral^ays 
near the end of the So quarter the senior should as-sutnc the full teaching 
and. supervisor^ load carried by regular teachers. \ 

VThlle providing a taodel of good teaching. It Is hpped that the coop* 
eratlng teacher, working with the student and with the college supervisor, 
will help the student develop, his personalized style of teaching, which 
may be Si^mllar to or quite different from that of his cooperating teacher. 

It \f anticipated that the cooperating teacher and senior ^11 plan 
a sizea^jle 'number of teaching situations In which they work to^ejtherSas an 
instructlorial team, thereby enriching instruct iiopetullv. locr.,]^ii^ 

from ,each other. 

The cooperating teacher la expected to regard hlmseljf as a very 

Important part of a teacher education team working with the c^lege super- 

vleor and others- to prepare better science and mathematics teacher. In 

this process, ^e must be Involved rcgula^^y In planning for snd evaluating 

growth toward this objective. 

Activities : " 

1, Engage In a full time student teaching experience for one quarter 
Initially taking responslbi^llty for two classes- and quickly a 
third one. 
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Page 3 

2. Plan with the cooperating teacher a number of teaching situations 
^ in which they worlo together as an instructional team. 

3., With the aid of cooperating teacher and college supervisor engage ^ 
in careful self-examination of strengths and weaknesses as a teache 

4. Use corununicy resource personnel to obtain ludgr.ents concerning 
their satisfaction with the school's program and to enrich the 
instructional program if feasible. 

5. Discuss with public school and college teachers issues, concerns 
practices, and. policies in secondary education for the purpose 
of clarifying hia own position on che^e matt«^rs. 
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APPENDIX F • 



DATA ON CAST:SP AND CAST:PP- FROM FORTAP (RAVH) 
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NEW WEIGirri^iGS FOR RESPONSE CHOICES ON CASTrSP FOR O^TIMUM HOYT 
RELIABILITY ESTIMATIT GENERATED BY FORTAP (TU^^) PROGRAM \ 



Revised > 

Weightiags . Frequency of Responses Giv'en for 



Accord: ng xo* Eacli Cliui ce- 



Item 


Response Choices 


1 


2 


•3 


4 


5 






u 


o 


Zl 


zy 


9 7 
Z / 


9 




U 


1 
1 
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7 
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1 zy 


/I 0 
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1 o 


O 1 


A 
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9 
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Q 
O 


ou 


Zl 
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0.4321 


0 


12 


' 27 


4 - 
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. 6 


54321 • 


3 - 
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19 


. 26 
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55431 
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0 ^■ 
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10 . 
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11 


04431 
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9 • 


•. 30 


■ 44 


12 ' 


5332f • 


■ ' 5 
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13 ' 


'54421 
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20 


14 


. 55421 
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10 


38 


33 


15 


05421 
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11 


39 
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- OPTIMUM nOYT RELIABILITY ESTLWE FOR CASTrSP 
GENERATED BY FORTAP (RAVE) PROGRAiM 



Source 


DF 


Sum of Squares 


Mean Square 


■ F ■ R 


and-TSf' 














Individuals 


85 


584.054687 


6.87123108 


10.2595291 0. 


9025 ■ 


It;bms 
5-' ■' 


14 


24.6093750 


1.'75781250 


• 

2.62461376 3. 


0621 


Error 


1190 


796.992187 


0.669741353 






Total. 


1289 


.■U405, 65625 . 
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NEW li'EIGHTIXC^ FOR RLSrONSC CHOICES ON CASTfrP FOR OPTIiW! HOYT 
IJELIABILin ESTIMTE GENERATED BY FORTAP (RAVE) PROGRAM 



, / 

Revised ,\ , ^ 

Weightings \ Frequency of Responses- Given ^for 

L^Accordin^ to Each Choice 

Item Response Xhoices^ • l 2 3 — 



1 


'54321 


14 


120 » 


480 


- 155 


225 


2 


55321 


38 


91* 


133 


279 


453 


3 


54431 


33 


94. 


114 


159 


594 


K 

4 


54321 ' ' 


. 90-' 


83 


109- 


459 


253 


5 ' 


54321 


28 


151 


336 


79 


400 


■ 6 
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181 


164 


236 


257 


7 


45321 


71 


89 - 


235 


216 


323 
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54'321 


66. 


69 


243 

r 


301 


315 


9 


54321 


71 


155 


327 


{216 


225 


10 


5432] 


.96 ' 


. 107 ■ 


187 


286 
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OPTIMUM liOYT RELIABILITY ESTIMATE FOR CAST:PP 
GENERATED BY FORTAP (R.AVE) PROGRAM ' ' . 



Source 



DF Sum of Squares Mean Squar(? F- ^ R- and SE 



Individuals ~ 995' 
Items 9 



Error 



Total 



8937 



9939 



282,312500 • 31.3680420 29.5259094 3.0922 
9494.58984 1.06239035 
14672.8359 
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APPENDIX G 
XQMELATIDX^MATRIX 
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hEANS AND STANDARD DnVIATfO!\S FOR ALL VARIABLES (Continued) 
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ML.^NS AKD STANDARD DiiVIATJOXS K)l< ALL VARIABLES (ContinMcd) 
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•MEA.\S /V\D STA.\DARD DCVIATIOXS POi^ ALL VARIABLES (Continued) 



Variable " ' Mean S.D."-- 



81 ■ ^ 0.05 ■ ' 0.38 ,^ 

82 ' ^ 4.66 - 0.71 

83 4.89. 0.57 

85 . 2.83 ' .f ■ ■ .'"1: ' - 1- jO-*^ " "''7 

8^ . 3.61 ' - '--X " &.85; .7 " - - 

87 _ 3.27 ' 

8S • 3.54 * 0.88"' 

89 . V ' " 0.67 ', - . . 0.54 ' 

'90 . .- -^ "' 0.:3.4- . . .0.52 ■■ • 

- -9^1. .. " ' V . ' • 0.39 ^ . " 0;53 

92 • - 0.5i " ' ' 0,52 

-93- - • ■ ' . 0.90. - '(^ ... ■ 0.36 / 

. ' ■- - ■ - . ' . • ' 

,94 . ■ 0.89 6'. 3,4 • 

_ 9$ -% ^ . ^ ^ - O.SO ' , - ' ' 0.36 ' , - ♦ 

, 96 ' , ' ^ - ' - - 0^8 - . - . 0.49 

97 - ' • , - - ' oS79 * • - 0.43 • 

/ ... , . , ^ ^ 

' 98 / 0.05 ■ ot-25 

99 / \ • 0.97 . . 0.30 " 

/ 

100/ . . ' . 0..83 ' • - 0.40 

lOl/ ) ^ ' • 0.47 * o.:50 ' ' - 
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^^EA^'S and standard DHVIATIOXS.EOR all variables (Continued) 



Variable 



Mean 



, S.D. 



102 
103 
104 
lOS' 
106 
107 
108 
109 
110 
111 
112 
115 
114 
. 115 
116' 
,117,; 

lis 

119 
. 120 



/ 



0.32 




- /, 



'0.10 
0.13 
19.41 
•17.96 
37.30 
20.62 



0..32 

0.41 

0.33 

0.47 

0.49 

0.33 . 

0.42' 

0.49 

0.30 

0.44 

0.48 

0.49 

0.47 

0.30 

0'. 34 

2tXl 

2.o: 
3.9; 
3.59 



O y 

ERIC 



T/7 
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MOANS AiND STyXNDARD DLVIATIONS FOR ALL VARIABLES (Continued) 



Variable 



.« iVIean 



S.D. 



121 
122 
123 
124 



20.32 
20: 29 
61.24 
52.95 



3.26 
3.45 
8.99 
6.64 



/ 

/ 



J 



/ 



|PPEi\DIX I 

FilEQUEi\'CY-OF OPiiN-r.XDED CONINEXTS il!:CHIV13D * 
FROM SAMPLE TEACHERS 



/ 



/ . 



559 



ERIC 



FREQUENCY 01- OPLN-EXDKD COMMH.NTS RHCEIVi-D . 
• FROM SAMPLK TE/^cCliORS 





• 

Year of 
Gi"aduation 


*" field i3xpcriciice 
Satis- More 
factory Needed 


Op -Campus 
More iVork 
i n 

Discipline 


lixpcricnces 

Other 

rCoi.'ibjned J 


Miscell- 
aneous 




1969-70 


5 


5 


1 


10 


8 




1970-71 


13 


5 


7 


12 


7 


V 


1971-72 


13 


6 


6 


11 


10 


/ 


1972-73 


20 


1 


7 


15 


7 


1973-74 


20 


-0 


7 


:/ 


6 • 




